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RESUMO

Diversos estudos tém evidenciado que a principaicda da proteina desacopladora
mitocondrial de plantas (pUCP) esté relacionadegalacdo de espécies reativas de oxigénio
(EROSs). Analises silico sugerem a existéncia de familias multigénicas paadificacdo de
pUCPs, porém novos estudos ainda sado necessarmeg§abelecer o perfil de expresséo
génica das pUCPs, assim como a quantidade de gemesada espécie e suas relagbes
filogenéticas. O presente trabalho teve como iojetaracterizar, analisar filogeneticamente
e avaliar o perfil de expressédo da familia multig&nla pUCP em diferentes tecidos durante o
desenvolvimento da soj&[ycine maxL.) MERR.] e em condicfes de estresse. Foi realizada
uma analisén silicono genoma da soja e de outras leguminosas disgeniv®anco de dados
WGS, revelando uma familia multigénica codificaddegpUCP, UCP1 e 2 com nove éxons,
UCP 3 com 2 éxons, e UCP 4 e 5 com apenas um Bemite as leguminosas analisadas a
soja se destacou com o maior numero de genesn#e ge total, sendo quatro ge@sUCP1

uma GmUCP2 umaGmUCP3 dois GmUCP4e doisGmUCP5 além da presenca de um
splicing alternativo no gen@mUCP1b1 Primers especificos foram desenhados para cada
membro daGmUCPa fim de analisar os perfis de expressao em difesetecidos (semente
seca e embebida, flores, vagens, cotilédones, Sollmfolioladas e trifolioladas, raizes,
hipocatilos e epicétilos) durante o desenvolvimetacsoja. Para os ensaios em condi¢des de
estresse foram utilizadas folhas e raizes de sojateze dias apds a semeadura (DAS) que
foram submetidas a estresse osmaético promovidogpdileacao de polietileno glicol (PEG) e
estresse bidtico através de acido salicilico (R5RNA total de cada amostra foi extraido para
a realizacao de RT-gPCR. Os valores de ct foramadbpelo programa realplex e analisados
pelo programa GeNorn© perfil de expressdo génica mostrou que todoscossismUCP
foram expressos em todos os tecidos/érgaos anadisiatiante o desenvolvimento da soja, com
excecao de alguns genes em semente seca e epiDétidderentes perfis de expressao de cada
gene durante o desenvolvimento de cada tecido/Gggerem que ocorra uma regulacéao
génica espacial/temporal entre os membro&GddaJCP. Os perfis de expressédo dos genes
GmUCP em soja durante as condi¢cdes de estresses feisdivado, visto que 2 genes
apresentaram expressao estavel em ambos tecidessest/ genes apresentaram queda do

perfil de expressao, enquanto apenas 4 genes afaese aumento dos niveis de transcritos.

Palavras - chave: Proteina desacopladora mito@nBripressao génica; Analisesilico.



ABSTRACT

Several studies have evidenced that the main fumcti the mitochondrial uncoupling protein
in plants (pUCP) is related to reactive oxygen m®¢ROS) regulationin silico analysis
suggests the existence of multigenic families t&€Cpd codification, however further studies
are yet needed to establish the pUCPs genetic &ipreprofile, just like the gene amount in
each species and their phylogenetic relations clinent work had as objective to characterize,
analyze phylogeneticly and evaluate the expregsiofile of the pUCP multigenic family in
different tissues during the soybean developm@ydine max(L.) MERR.] and in stress
conditions. It has been performed iarsilico analysis on the soybean genome and on other
legumes available in the database WGS, revealingd#ier multigenic family for pUCP,
UCP1 and 2 with 9 exons, UCP3 with 2 exons, and@#l 5 with only 1 exon. Amongst the
legumes analyzed, the soybean stood out with thater number of genes, 10 genes in total,
giving four GmUCP1genes, on&EmUCP2 oneGmUCP3 two GmUCP4and twoGmUCP5
along with the presence of an alternative spliong@smUCP1blgene. Specific primers have
been designed for ea@mUCPmember in order to analize the expression proiiieifferent
tissues (dry and doused seed, flowers, pods, cutyke unifoliate and trifoliate leaves, roots,
hypocotyl and epicotyl) during the soybean develepmFor the assays in stress conditions
have been used soybean leaves and roots withethidays after sowing (DAS) which have
been subjected to osmotic stress caused by thecafpomh of polyethylene glycol (PEG) and
biotic stress caused by salicylic acid (SA). THaltBNA from each sample has been extracted
in order to perform the RT-gPCR. The ct values hbgen obtained through the realplex
program and analyzed through the GeNorm program . génetic expression profile has shown
that all genes were expressed in every tissue/agalyzed during the soybean development,
with the exception on some genes in dry seeds picdtgl. The different expression profiles
of each gene during the development of each tissyemt suggest that occurs a spatial/temporal
gene regulation among tEMUCPmembers. The expression profiles of @mUCPgenes in
soybean during the stress conditions have varieck @ genes have shown steady expression
in both tissues/ stress, 7 genes have shown armltbp expression profile, while only 4 genes

have shown an increase of the transcript levels.

Key words: Uncoupling protein; Gene expressiorsilico analysis
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1 INTRODUCAO

A energia necessaria para a manutencao da estrmitétwacdo celular provém do
catabolismo de carboidratos, lipideos e aminoacidas células eucaridticas estas fontes de
energia passam por uma seérie de rotas metabdha@ando-se no compartimento citosolico e
dando continuidade nas mitocondrias. Essas orgas@&taformadas por duas membranas, uma
externa, responsavel por controlar o fluxo de eometabdlitos para o espaco intermembranas,
e a membrana interna, altamente especializada e em proteinas, dentre as quais,
componentes da cadeia respiratOria e proteinasngdyeis pelo transporte de metabalitos.

No processo de oxidagdo bioldgica, substratos cecemooidratos sdo oxidados para
formar agua e CO2. A oxidacdo biolégica envolvemdaransporte de ATP ocorre na
mitocondria pela cadeia transportadora de eléff@®h8XTON, 1996), utilizando o elétron na
forma conservada de NADH (Nicotinamida-Adenina-2ieotideo) e FADH2 (Flavina-
Adenina-Dinucleotideo). Estes compostos sao tredsfe para a membrana mitocondrial
interna, onde entram na cadeia transportadoraéti®es, doando elétrons.

O gradiente eletroquimico de protons gerado pealeiadransportadora de elétrons ndo
é totalmente acoplado com a sintese de ATP, jdgueotons podem retornar para a matriz
mitocondrial por intermédio de uma proteina preser@ membrana mitocondrial interna, a
proteina desacopladora mitocondrial (UCP; do ingkésoupling Proteih

Em eucariotos, as UCPs pertencem a um grupo distejproteinas dentro da familia
de carreadores mitocondriais (FCM), apresentandmestrutura tripartida consistindo de trés
dominios repetidos, cada qual contendo duas redjiigefébicas que formam- hélices
transmembranas, e também um motivo altamente c@ukerdenominad&nergy Transfer
Proteins Signature- P-x-[DE]-x-[LIVAT]-[RK]-x-[LRH]-[LIVMFY] (BORECKY et al.,
2001a). De maneira geral, as proteinas desacopldmsipam o gradiente eletroquimico de
protons gerados na respiracdo na forma de cal@HBLLS, 1999), sendo dependentes de
acidos graxos e sensiveis aos nucleotideos pusinico

Em plantas, a existéncia de uma proteina desaapladtocondrial so foi evidenciada
a partir do isolamento de tubérculos de batatdanum tuberosunpor Vercesket al.(1995),
sendo atualmente conhecida pela comunidade centiigla sigla pUCP (do inglgdant
uncoupling proteipn Embora a funcdo termogénica nunca tenha sidieeiada como no caso
da UCP1 de mamiferos, um estudo da co-expressaprdesnas dissipadoras de energia

(oxidase alternativa-AOX e UCP) nos espadices dataltermogénic&ymplocarpuseria
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responsavel pela producdo de calor nesse oOrgaciagmelo (ONDA et al, 2008),
evidenciando um possivel envolvimento dessas mageiom a geracao de calor. Além disso,
diversas linhas de pesquisa tém evidenciado queneigal funcdo do desacoplamento da
respiracdo mitocondrial mediado pelas pUCPs éimglada a regulacdo de espécies reativas
de oxigénio (EROs) (KOWALTOWSKst al, 1998; PASTORIet al, 2000).

Borecky e colaboradores (2006) identificaram unmailia multigénica de pUCPs
composta por seis membros (denominadoatiR{JMP1-§ através da analise detalhada do
genoma deArabidopsis thaliana Em uma analise similar utilizando esses seis gjelee
Arabidopsis como isca, os autores identificarantranscriptoma de cana de acgucar, cinco
sequéncias nao redundantes (denomin&dB&JMP1-% contendo regides codificadoras cujos
produtos eram altamente similares as UCPs/PUMRBSéritas (BORECK et al, 2006). Tais
analisesn silico sugerem a existéncia de familias multigénicas @aecodificacdo de pUCPs.

Diante do exposto é possivel concluir que a fufigmlogica das pUCPs ainda ndo esta
totalmente estabelecida, havendo indicios de suticipacdo em diferentes processos
fisioldgicos que vao desde a geracao de calor aivate indireto da producéo de EROs, sendo
entdo necessarios varios estudos sobre a expregs@oa da proteina desacopladora
mitocondrial em plantas, assim como analigesilico sobre a quantidade de genes em cada
espécie e sua relacado filogenética.

Portanto, o presente estudo visa caracterizar dlidammultigénica da proteina
desacopladora mitocondrial da soja, identificandalmero de genes pertencentes a esta
familia, bem como analisar filogeneticamente esieses, comparando-os com genes
homologos de espécies pertencentes a outras legsasinespécies estas, com genoma
sequenciado e disponivel nos bancos de dados. ddéta caracterizacéo silico, ensaios de
RT-gPCR em situacfes de estresse e durante o déseranto da soja serdo executados com
o intuito de identificar quais genes se expressais Bm qual fase de desenvolvimento e quais

as implicacdes em nivel de expressao génica quarmnetidos a estresse.
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2 REVISAO DE LITERATURA

2.1 Glycine max (L.) MERR

2.1.10rigem e importancia

A soja é um importante alimento funcional utilizaao oriente ha mais de cinco mil
anos, constituindo a base alimentar do povo chengando considerada um dos cinco “graos
sagrados” essenciais a estabilidade desta civdl@zatemonstrando ter grande importancia ao
consumo desde aqueles tempos (BERGEROT, 2003).

Originada da Asia, mais precisamente da China Anfig disseminada para o ocidente
através de navegacdes e iniciou 0 seu cultivo nérim Latina somente no século passado,
apresentando-se como um dos principais produtososs nacionais e ocupando lugar de
destaque no pais (CHUNG; SINGH, 2008; ITO; TANAKI®93).

O primeiro relato sobre o cultivo da soja deu-sel882 no estado da Bahia (BLACK,
2000), sendo posteriormente levada por imigrargpeneses para Sao Paulo e somente em
1914 introduzida ao municipio de Santa Rosa nalesia Rio Grande do Sul por pequenos
criadores como fonte de proteinas na alimentac&uid®s e como adubo, sendo por fim este
o estado onde a planta melhor se adaptou as cesdegiafocliméticas, principalmente ao
fotoperiodo (BONETTI, 1981; EMBRAPA, 2004).

Segundo Embrapa (2004), o cultivo da soja foi irsiomlado pela politica de subsidios
ao trigo visando a autossuficiéncia a partir de 0196 estabeleceu-se como cultura
economicamente importante para o Brasil. Nessaddé@asua producao multiplicou-se por
cinco (passou de 206 mil toneladas em 1960 p@&H InilhGes de toneladas em 1969), sendo
que 98% desse volume eram produzidos nos trésoestiedregido Sul. Tal concentragéo da
producao deu-se pelo fato desta regiao ser o logabpossivel para o plantio da soja até 1970
por conta da necessidade dos climas temperadobte@oais, porém com a evolucéo
tecnoldgica foi possivel a disseminacéo da sojaragp dos estados da regido Norte e Nordeste
do pais.

A implantacdo de programas de melhoramento densoRrasil possibilitou o avanco
da cultura para as regifes de baixas latitudesvédrdo desenvolvimento de cultivares mais

adaptados por meio da incorporacdo de genes gasaatro florescimento mesmo em
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condicdes de fotoperiodo indutor, conferindo aataréstica de periodo juvenil longo (KIIHL
: GARCIA, 1989).

Dentre as oleaginosas produzidas no Brasil, adegtaca-se como a mais importante
desde 1951, com a primeira “Campanha da Soja”;setana expansao de sua cultura e desde
entdo tem apresentado crescimento constante amdevida demanda crescente (GRAZIANO,
1997, p. 457).

Segundo Black (2000), do total mundial de produtz@osete oleaginosas: soja, algodao,
amendoim, girassol, colza, linho e palma, estimaa280 milhdes de toneladas, a soja
participa com cerca de 56% ou seja, cerca de 1bibes de toneladas, sendo a leguminosa de
maior expressao econémica do planeta, com teorade addmpreendido entre 20 e 22% e
apresentando alto teor de proteina, de 40 a 42%ani@slades difundidas, caracteristicas essas
gue levaram a formacdo de um complexo industréstidado ao seu processamento.

Atualmente a soja@lycine max(L.) Merrill) € uma das mais importantes culturas
economia mundial. Seus gréos sdo muito usadosagedéndustria (producado de Oleo vegetal
e racOes para alimentacdo animal), indUstria gqaimicde alimentos. Recentemente, vem
crescendo também o uso como fonte alternativa aivibustivel (COSTA NETO; ROSSI,
2000).

Grande incremento na produ¢do mundial de soja pedatribuido a diversos fatores,
dentre os quais merecem destaque: o elevado tedleddao redor de 20%) e proteinas (em
torno de 40%) de excelentes qualidades encontradagrdo; a soja € uma commodity
padronizada e uniforme, podendo, portanto, seryzidd e negociada por produtores de
diversos paises, apresentando alta liquidez e déamarsobretudo nas ultimas décadas, houve
expressivo aumento da oferta de tecnologias de up&md que permitiram ampliar
significativamente a area cultivada e a produtidelada oleaginosa (LAZZAROTTO;
HIRAKURI, 2010).

Ha ainda a utilizacdo de variedades transgénicaproducdo, que geram maior
rendimento e resisténcia da planta a doencas, fmmma de aumentar a qualidade da producéo,
a fim de expandir a produtividade por unidade detal e gerar maior aproveitamento das
sementes (PAULA; FAVERET, 2005).

Dentre os fatores que contribuem para o aumentoonsumo mundial de soja esta
principalmente o crescente poder aquisitivo da [agéio nos paises em desenvolvimento, o

gue vem provocando uma mudanc¢a no habito alimefAssim, observa-se cada vez mais a
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troca de cereais por carne bovina, suina e dedranglo isso, resulta numa maior demanda
de soja, ingrediente que compde 70% da racéo paes animais (VENCAT®t al, 2010).
Apesar de tudo, dentre os grandes produtores msn(Eatados Unidos o maior
produtor, Brasil na segunda posicdo e em terceogantina), o Brasil apresenta a maior
capacidade de multiplicar a atual producgéo, tarto pumento da produtividade, quanto pelo
potencial de expanséo da area cultivada. O cepfinosta de um pais que tem para onde e
como crescer a sua producéo, projeta um salto pvodua cultura de mais de 40% até 2020,
enquanto que nos Estados Unidos, o crescimentcesmmperiodo devera ser no maximo de
15%. Até 2020, a producéo brasileira deve ultreggasdarreira dos 100 milhdes de toneladas,
podendo assumir a lideranga mundial na producapatm(VENCATOet al, 2010). Segundo
a Associacdo Brasileira das Industrias de Oleosedisy— ABIOVE, o Brasil deve estar

exportando em torno de 48,7 milhdes de toneladasjdeno ano de 2015.

2.1.2Classificacao botanica e caracteristicas da planta

De acordo com Sediyama (2009), a soja € uma legaaidicotileddnea pertencente ao
reino Plantae, divisdo Magnoliophyta, classe Magpslda, ordem Fabales, familia Fabaceae
(Leguminosae), subfamilia Faboideae (Papilionoigjeg@nero Glycine, espécie Glycine max
e forma cultivada Glycine max (L.) Merrill (TABELA).

A soja é uma planta considerada como pertencanteaultura anual, herbacea, ereta,
autdgama, apresentando variabilidade em relac@arasteristicas morfolégicas, que ainda
podem ser influenciadas pelo ambiente, como aaaljue pode variar de 30 a 200 cm,
apresentando mais ou menos ramificacées (SEDIYARQRY).

As cultivares de soja possuem ciclos que podenarvde 75 a 200 dias, contados da
emergéncia até a maturacdo. Sao reunidas em gdgposaturacdo de acordo com o ciclo
(precoces, semiprecoces, médios, semitardios iesgrgorém quanto ao numero de dias estes
grupos séo divergentes entre as cultivares e assdis regioes de adaptacdo, sendo assim, uma
mesma cultivar pode alcancar diferentes ciclos midgedo das condicdes de manejo e
principalmente das condi¢cfes edafoclimaticas epfydes distintas, a respeito da latitude e a
altitude (EMBRAPA, 2006). A maioria das cultivadaptadas para as condicdes brasileiras
apresentam ciclo de 90 a 150 dias (SEDIYAMA, 2009).
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Tabela 1 -Classificacao boténica da soja (USDA)

Classificagcéo botanica

Reino Plantae
Divisdo Magnoliophyta
Classe Magnoliopsida
Ordem Fabales
Familia Fabaceae
Subfamilia Faboideae
Tribo Phaseolae
Subtribo Phaseolinae
Género Glycine
Espécie Glycine max

Fonte: Departamento de Agricultura dos Estados aénidUSDA

O sistema radicular da soja (FIGURA 1) € constawd raiz axial principal (pivotante)
bem desenvolvida e de raizes secundarias distabeith quatro ordens, (FEHR; CAVINESS,
1977; MULLER, 1981). Suas raizes também sio ecasddulos, resultantes da simbiose
com bactérias do género Bradirhizobium, que fixamitmgénio do ar presente no solo e
repassam para planta na forma de nitrato em tredaddatos de carbono, reduzindo entdo os
gastos com adubacéo nitrogenada (MASCARENIAS&, 2005).

O caule (FIGURA 1) é do tipo herbaceo, ereto conepvariavel de 0,60 cm a 1,50 m,
ramificado e pubescente, desenvolvendo-se a mhrtieixo embrionario, apdés o inicio da
germinacdo. Na maioria das cultivares seu cresd¢on@rdo tipo ortotropo, podendo sofrer
influéncias das condi¢cfes externas. Quanto ao &gitohde crescimento, este pode variar de
acordo com as caracteristicas do apice do caufeipal, podendo ser de crescimento
determinado ou indeterminado (FEHR; CAVINESS, 19F|BRAPA, 2004; MULLER,
1981).

As folhas (FIGURA 1) séo alternadas, longas pedadacompostas de trés foliolos

ovalados ou lanceolados, de comprimento variavieéén5 a 12,5 cm. Ao longo do ciclo de
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vida a soja possui trés tipos de folhas: as cailacks, as simples ou unifolioladas e as
compostas ou trifoliadas; todas com tamanho, fayngatposicionamentos diferentes. Na
maioria das variedades as folhas amarelam a mgda&las frutos amadurecem e caem quando
as vagens estdo maduras (EMBRAPA, 2004; SEDIYIARZQ9).

Segundo Sediyama (2009) e Embrapa (2004), a segpfbores completas e ocorrem
em racinos curtos, terminais ou axilares, de cofmrdoranca, amarela ou violacea, dependendo
da variedade, variando de 2 a 35 por racemo (FIGRB&ASua abertura ocorre pela manha, de
acordo com condicbes de temperatura e umidade.u® # do tipo vagem achatada,
pubescentes, de cor cinza, amarela palha ou plegtandendo da variedade, e pode chegar a
400 por planta, com numero de grdos variando deawinco por vagem (FIGURA 2b).
Contudo, a maioria das cultivares apresenta vagemsdois ou trés graos. Suas sementes
(FIGURA 2c) possuem variagbes quanto a forma (anmédda, achatada ou alongada),
tamanho e cor (o comércio prefere as sementes @sjare

A soja é classificada como planta de dias curtesgega, precisa de um minimo de horas
de noite ou escuro para inducao floral, mas euista ampla variabilidade genética de resposta
as exigéncias fotoperidédicas (EMBRAPA, 2004). Adticares convencionais, na grande
maioria, sdo altamente sensiveis a mudancas atitteles ou datas de semeadura, devido as
suas respostas as variacdes no fotoperiodo (BONAEDLO, 1999). Nas regides tropicais,
os fotoperiodos mais curtos durante a estacao eseiorento da soja reduzem o periodo
vegetativo (florescimento precoce) e causam redugd@orte das plantas e consequientemente
na produtividade. Ha relatos de alguns gendtipegnsiveis ou neutros aos efeitos do
fotoperiodo (ALMEIDAet al, 1999), porém esses genoétipos sdo muito preg@arasserem
usados no desenvolvimento de cultivares para ammédaixas latitudes no Brasil.

Ferh e Caviness (1977) propuseram uma metodolatjiaada mundialmente, para
descricédo dos dois estadios fenoldgicos da sogetagvo e reprodutivo) durante todo o ciclo
da planta. O vegetativo, compreendido entre a gneig e o inicio do florescimento, e o
reprodutivo, correspondente ao periodo entre @ii@ florescimento e a maturacao
(TABELA 2).
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Figura 1- Principais partes que compdem a planta de soja

Peciolo

Folha trifoliolada | Foliolos

29" Ponto de crescimento

Folha unifoliolada

Gemas axilares
Cotilédones

. Superficie do solo
Hipocétilo

Nodulos

. ; iz pi nte ramificada
Raizes laterais Raiz pivotant

Fonte: Associacdo Brasileira para Pesquisa da $2oéado Fosfato

Figura 2-Flor, vagem e semente da soja
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Fonte: Associagéo Brasileira para Pesquisa da$otado Fosfato
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Tabela 2 — Estadios de desenvolvimento da soja

Estadio Denominagéao Descricéo

VE Emergéncia Cotilédones acima da superficie do solo

VvC Cotilédone Cotilédones completamente abertos

V1 Primeiro n6 Folhas unifolioladas completamente aeskidas

V2 Segundo no Primeira folha trifoliolada completamente desenidav

V3 Terceiro n6 Segunda folha trifoliolada completareatgsenvolvida

\Z3 Quarto né Terceira folha trifoliolada completamente desenwdav

V5 Quinto n6 Quarta folha trifoliolada completamengsehvolvida

V6 Sexto n6 Quinta folha trifoliolada completamente desenvavid

V..

Vn Enésimo no6 Anti-enésima folha trifoliolada completamente desdvida

R1 Inicio do florescimento Uma flor aberta em qualgu@ido caule (haste principal)

R2 Florescimento pleno Uma flor aberta num dos dois ultimos nés do caola ¢olha

completamente desenvolvida

R3 Inicio da formagédo da Vagem com 5 mm de comprimento num dos quarto UHtints
vagem do caule com folha completamente desenvolvida

R4 Vagens completament Vagem com 2 cm de comprimento num dos quarto U#ings do

desenvolvidas caule com folha completamente desenvolvida

R5 Inicio do enchimento Grdo com 3 mm de comprimento em vagem num dos ajue

do grao altimos nés do caule com folha completamente dedeida

R6 Gréao cheio ou complet Vagem contendo gréos verdes preenchendo as casidiale
vagem um dos quarto ultimos nos do caule com fol
completamente desenvolvida

R7 Inicio da maturacao Uma vagem normal no caule adoracdo madura

R8 Maturacdo plena  95% das vagens com coloracdo madura

Fonte: Fehr e Caviness, 1977
Observacgoes:
1. NO cotiledonar ndo é considerado.
2. Uma folha é considerada completamente desenvadiidado as bordas do trifélio da folha seguinteméais se
tocam.
3. Caule significa a haste principal da planta.

4. A expressio “lltimos nos” refere-se aos Ultimossujeriores.

2.2 Condicoes de estresse

As plantas, assim como todos o0s outros seres yomem sofrer agressdes causadas
por diversos fatores ambientais, sejam eles agbiit#sos ou abidticos. Apesar dos vegetais
nao apresentarem defesas através de movimentas digete do seu modo de vida séssil,
podem ocorrer adaptacdes e profundas alteracoeetaiolismo da célula vegetal, entre elas

a sintese de proteinas de defesas, expressa pes @specificos, ativados através de
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mecanismos complexos (BUSAM; KASSEMEYER; MATTERMN9Y; PINHEIROet al,
1999).

Estes diversos fatores ambientais podem levar atiesee oxidativo e
consequentemente, a producéo descontrolada deesspgativas de oxigénio (EROS), que sao
extremamente toxicas aos vegetais. Para combatas &R0Os as plantas dispdem de um
sistema de defesa composto por antioxidantes etizové&e ndo enzimaticos, que trabalham
em conjunto e em sincronia limpando as EROs prodsz desintoxicando as células, fazendo
com que 0s vegetais superem a situacéo de estressgperem a homeostase celular (ROSSI,
2012). Em plantas, as EROs podem ser produzidaseagdes ocorridas nas mitocondrias,
cloroplastos e peroxissomos (FOYER; NOCTOR, 2000).

Radicais livres sdo formados tanto sob condi¢cOesstiesse oxidativo quanto pelas
reacfes normais da cadeia de transporte de elgtnassjue sédo altamente reguladas (CHAOUI
etal, 1997; GREGGAIN&t al, 2000; MAZHOUDIet al, 1997), contudo esta regulacao pode
ser perdida se o estresse for mais severo, aungengstdo consideravelmente a producao de
radicais livres que podem levar a uma cascata elet@y que, comecando com a peroxidacao
de lipideos, avancam para degradacdo de membraaas morte celular (GREGGAINS al,
2000).

No estado molecular 023 pouco reativo, porém o metabolismo aerobico yzrod
inevitavelmente EROs como o radical superéxidg’Qlotado de baixa capacidade oxidativa,
peréxido de hidrogénio D), capaz de romper a membrana nuclear e causas darioNA,
radical hidroxil (*OH), com baixa capacidade deusi#o, porém alta reatividade, provocando
lesbes em uma série de moléculas em meio celular exigénio *inglet (10,)
(SCANDALIOS; ACEVEDO; RUZSA, 2000).

Todas as EROs séo extremamente reativas e citag)xcOH e o 1£sdo0 tdo reativos
que suas producdes devem ser minimizadas rapideneeHO, quando em alta concentragao
na célula inibe a fixacdo de carbono, uma vez qugas enzimas do ciclo de Calvin sao
extremamente sensiveis agQd (SCANDALIOS; ACEVEDO; RUZSA, 2000).

Quando comparado aos demais radicais>0 €0 HO> s&o relativamente pouco
reativos, mas quando em presenca de ions met&wos o Fe, por exemplo, ativam uma
sequéncia de reacdes que levam a formacao de «Qebhpao de Haber-Weiss (BOWLER;
VANMONTAGU; INZE, 1992).

O «OH tem um grande potencial oxidativo atacandm skscriminagdo qualquer

macromolécula, levando a sérios danos celulaaesando peroxidacao lipidica, desnaturacao
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protéica, e mutacdo no DNA, podendo levar a digfaagnetabdlicas irreparaveis e até morte
celular (BOWLER; VANMONTAGU; INZE, 1992; SCANDALIOSACEVEDO; RUZSA,
2000). O 1@, formado a partir da transferéncia da energiativagio para o O2, também
produz efeitos deletérios (BOWLER; VANMONTAGU; INZE992).

De acordo com Foyet al.(1997) o aumento nos oxidantes celulares pode éesaper
expressdo de genes de enzimas de desintoxicacdm a®reuperoxido dismutases (SOD)
(GIANNOPOLITIS; RIES, 1977), catalase (CAT), pemase (PRX) e enzimas do ciclo
ascorbato-glutationa (BAILL¥t al, 1998; SUNG; JENG, 1994) como parte de uma egieaté
requerida para superar 0 estresse oxidativo.

S&o0 inumeros os fatores que podem contribuir pamansento dos niveis de EROs,
radiacdo UV, luminosidade intensa, herbicidas,sate patdgenos, certas injurias, hiperoxia,
0zobnio, flutuacdes na temperatura (SCANDALIOS; AEDO; RUZSA, 2000), seca, metais
pesados, concentracao elevada de sais, extrentemgeratura, poluigcdo do ar (MALLICK;
MOHN, 2000).

2.2.1 Estresse abiotico hidrico e polietileno glicol (PEG

A 4agua constitui aproximadamente 90% do peso daglatuando praticamente em
todos os processos fisioldégicos e bioquimicos dea yhanta, desempenhando um papel
importante na regulacao térmica de calor, alénmadacteristicas funcionais de preenchimento,
meio de transporte, solvente para reacoes celuamscessos entre outros (CAMPBELL,
1991; EMBRAPA, 2008).

A seca é um estresse abidtico que pode diminugndimento médio da maioria das
culturas em mais de 50% (BRAY, 2004), e esta reftedda a diminuicdo do conteudo de agua
no solo, submetendo as plantas ao déficit hidR@d\(A; OLIVEIRA, 2006). A resposta das
plantas frente a falta de 4gua é considerada undrosie, ou seja, um grupo de respostas
simultaneas (LAWLOR, 2002; MITTLER, 2006).

A capacidade da planta para manter suas atividadtgholicas enquanto desidratada é
mediada por respostas celulares que incluem mustamga seu ciclo, no sistema de
endomembranas e vacuolizacdo; bem como alteracéearquitetura da parede celular
(MENESESet al, 2006).

A série de respostas (mudancas) causada pela aeqdantas € de ordem fisioldgica,
bioquimica, morfoldgica e molecular (LEI; TONG; SNGYAN, 2006; WANGet al, 2001),



25

por alteracbes em seu metabolismo, crescimentsendelvimento (BARTELS; SUNKARS,
2005). Quando a regulacdo por meio dessas respgp#taslequada e o metabolismo ndo se
ajusta para a manutencdo das funcles, estas pademtar em danos e eventual morte
(LAWLOR, 2002).

As plantas alteram o metabolismo de diferentes mamjepara acomodarem-se ao
estresse ambiental (TAIZ; ZEIGER, 2004), como auarao a producdo de &cido indol-
aceético, oxidorredutases e acumulando sacarosear®i dos vacuolos celulares. Além disso,
a eficiéncia no uso de agua é de grande import@acéa sobrevivéncia em condi¢des de baixa
disponibilidade hidrica, uma vez que a absorcadimoa de agua € determinante para o

crescimento e desenvolvimento vegetal (PIMENTEIQZ0

As respostas das plantas ao déficit hidrico mudepertdendo da espécie e genotipo,
do comprimento e intensidade de perda de ague igladtadio de desenvolvimento, do 6rgéo
e do tipo e compartimento celular (BARTELS; SUNKARX®05; RAMPINOet al, 2006;
ZHU et al, 2005). Tais respostas ocorrem dentro de pougpsides ou em minutos e horas,
dependendo se a ocorréncia do déficit € rapidaradugl (SANTOS; CARLESSO, 1998).
Adaptagbes incluem processos a curto (bioquimicoloreyo prazo, como mudancas
morfologicas do habito da planta (BARTELS; SUNKARQS5; BECKet al, 2007).

Sob estresse hidrico as plantas também podemradteeapessura, a area foliar e
caracteristicas anatébmicas (LAMBERS; CHAPIN; PONS98), assim como, a taxa de
transpiracdo, a condutancia estomatica e a tagadiotética (CALBO; MORAES, 2000).

A limitacdo da fotossintese, que reduz o consumelé@teons liberados da agua, causa
0 excesso de energia de excitacdo, que se nadinfonado com seguranca pode ocasionar
danos (LAWLOR, 2002; MULLER; LI; NIYOGI, 2001). Qudo a energia armazenada nas
clorofilas, ou seja, 0 estado excitado da cloroféa é rapidamente dissipado pela transferéncia
de excitacdo ou fotoquimica, ela pode reagir cawrigénio, formando as chamadas espécies
reativas de oxigénio (ROS, do inglés reactive oryggecies), que incluem o singleto §1,0
anions radicais de superoxidos @) radicais hidroxilas (OM) e perdoxidos de hidrogénio
(H202) (APEL; HIRT, 2004; ASADA, 1999; BARTELS, 200 CHAVES; MAROCO;
PEREIRA, 2003; SMIRNOFF; BRYANT, 1999). Estas espgsao as responsaveis por danos
fotoxidativos, principalmente em proteinas (D1)cdmtro de reacdo do fotossistema Il, por

destruirem componentes da membrana dos tilacGamesgspecial os lipideos (LAWLOR,;
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CORNIC, 2002). A fotoinibicdo chega a ocorrer soteeam condi¢cdes de estresse hidrico
muito severo e com quase completamente os estorfetioados (FLEXAS; MEDRANO,
2002).

Diferentes espécies tém desenvolvido fascinanteammamos para enfrentar a baixa
quantidade de agua no substrato, evitando-a otatmle-a (LAMBERS; CHAPIN; PONS,
1998), através de modificacdes na morfologia eatera histologia, na citologia e na fisiologia
da planta (DICKISON, 2000).

Compreender como as plantas respondem ao défaiiichie a identificacdo dos
mecanismos de tolerancia a seca € fundamentalppadi&zer os impactos na producdo das
culturas (BARTELS; SUNKAR, 2005), além de ser calicio desenvolvimento de cultivares
de soja mais tolerantes (CASAGRANIREal, 2001).

Alguns compostos como o polietileno glicol-6000 manitol estdo sendo comumente
utilizados para simular condi¢des de déficit himpor serem compostos quimicamente inertes
e ndo téxicos (TAMBELINI; PEREZ, 1998).

O polietilenoglicol (PEG-6000) tem sido utilizad@one sucesso em trabalhos de
pesquisa para simular os efeitos do déficit hidnias plantas, especialmente por ndo penetrar
nas células, ndo ser degradado e ndo causar tpd&ledo ao seu alto peso molecular. Ele atua
como um agente osmaotico que simula um determinatimpial osmotico¥os) que pode ser
estabelecido pela equacdo de Van't Hoff (HARDEGREBMMERICH, 1994; SOUZA;
CARDOSO, 2000).

Segundo Tobe, Li e Omasa (2000), os sais ocasiamémgao do crescimento, tanto
pelo efeito osmatico, ou seja, a seca fisiologimapzida, como pelo efeito toxico, resultante
da concentracdo de ions no protoplasma. A defi@éhédrica provoca alteracbes no
comportamento vegetal cuja irreversibilidade vapeswler do genoétipo, da duracdo, da
severidade e do estagio de desenvolvimento dagplassim, pesquisas tém sido direcionadas
a fim de compreender as respostas das plantadieib liérico; sendo necessario um programa
amplo, multidisciplinar, que possa entender tapostas (SANTOS; CARLESSO, 1998).
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2.2.2 Estresse hidtico e acido salicilico (AS)

As plantas produzem uma grande variedade de mgtabéecundarios baseados em
um grupo fenol (um grupo hidroxila funcional em amel aromatico). Tais substancias sao
classificadas como compostos fendlicos, os quaisstitoem um grupo quimicamente
heterogéneo, com aproximadamente 10000 compokjaasasoluveis em solventes organicos,
outros séo acidos carboxilicos e glicosideos s@@ra agua e ha ainda, aquele que sao grande
polimeros insoluveis (TAIZ; ZEIGER, 2004).

Os compostos fendlicos apresentam uma variedadengées nos vegetais, muitos
agem como compostos de defesa contra herbivoragggmos (estresse bidtico). Outros tém
funcdo de suporte mecanico, como atrativo de paldores ou dispersores de frutos, na
protecdo contra a radiacao ultravioleta ou reduzinarescimento de plantas competidoras
adjacentes (TAIZ; ZEIGER, 2004).

A rapida producdo de espécies reativas de oxigR®DS), chamado de "exploséo
oxidativa" € uma estratégia bem-sucediada da plpata o reconhecimento de patdégenos
(LAMB; DIXON, 1997; TORRES; JONES; DANGL, 2006).

Existem diversas teorias sobre as fun¢gfes paradugiio de EROs em resposta a
patégenos. No entanto, evidéncias sugerem que @s BBssuem uma funcéo de sinalizagédo
mediando a ativacao de genes de defesa e criagidatms adicionais, pelo controle redox de
fatores transcricionais ou pela interagcdo com sutconponentes de sinalizagcdo, como cascata
de fosforilagdo (KOVTUNet al. 2000, MOU; FAN; DONG, 2003).

Outra caracteristica da sinalizagdo de EROS é m@gacdo com outros sinais e
hormonios vegetais. EROs formam complexos circuieosegulagdo com sinaliza¢ao de calcio
e cascatas de fosforilacdo. Muitas funcdes regidatdas EROs durante a defesa da planta tém
sido associadas com hormoénios como o acido setidifiS) e o 6xido nitrico (ON) (TORRES;
JONES; DANGL, 2006).

O éacido salicilico pertence ao grupo bastante divedos compostos fendlicos
usualmente definidos como substancias com um amelaico ligado a um grupo hidroxil ou
ao seu derivado funcional. O acido salicilico, demado ap0s ser encontrado na casca de
Salix € amplamente distribuido nas plantas tanto nhag@uanto nas estruturas reprodutivas,
(KERBAUY, 2008) é um regulador de crescimento valyeterivado do acido benzoico, que

esta envolvido na resisténcia sistémica a patogesgetais, assim como na defesa das plantas
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contra o ataque de microrganismos como fungoséhaste virus (METRAUX, 2001; TAIZ;
ZEIGER, 2004).

A aplicacdo exdgena do acido salicilico (AS) padienciar uma serie de processos
em diversas plantas, incluindo a germinacdo dagmss), taxa de crescimento, condutancia
estomatica, absorcdo e transporte de ions, peridedlei da membrana, dentre outros
(HORVATH et al 2007). O acido salicilico também é usado parkbpgar a duragéo de flores
de corte a partir da inibicdo da biossintese deneti KERBAUY, 2008).

O acido salicilico, quando aplicado em baixas cotmaedes, causa estresse oxidativo
em plantas, atuando como um elicitor biol6gico mentando a capacidade antioxidante de
plantas (HORVATH ; SZALAI; JANDA, 2007).

O termo elicitor biologico, usualmente se referes&romoléculas, originadas tanto das
plantas, como dos patdégenos, as quais sdo capazestichular as respostas das plantas a
patdgenos. Uma ampla gama de compostos, incluitigoseacarideos, glicoproteinas e
peptideos, pode mediar a inducdo das reagdes efadwds plantas (JUNS al, 2000, KUC,
2000). Diante disto fica possivel utilizar o acisilicilico como um simulador de estresse
bidtico a fim de permitir pesquisas das implicages este estresse possui em determinados

tecidos da planta.

2.3 Proteina desacopladora mitocondrial (UCP)

As proteinas decacopladoras mitocondriais (UCPs) es&contradas em diversos
organismos, de mamiferos a plantas. As UCPs fanamalimente denominadas de termoginina
ou proteina de ligacdo ao GDP (guanosina-difosf@fdCHOLLS, 2001). Porém, apds a
identificacdo de uma proteina de 32 kDa em tecitlpogo marrom de camundongos por
Ricquier e Kader (1976), sua devida caracterizagin a sigla UCP (uncoupling protein)
passou a ser oficialmente empregada, sendo esteadhale UCPluficoupling proteirt).

Até o momento foram descobertas cinco isoformasépras com a mesm funcéo, mas
codificadas por genes distintos) em mamiferos,uassgforam numeradas de acordo com a
ordem de suas descobertas, UCP1-5 (DONATHtldl, 2013).

Transcritos da UCP1 foram encontrados em tecidaoadi marrom, UCP2 em varios
tecidos (figado, cérebro, pancreas, tecido adipo&lojas imunitarias, baco, rim e sistema
nervoso central), UCP3 em musculo e tecido adigddDREWS; DIANO; HORVATH,
2005; ARSENIJEVICet al, 2000; KONGet al, 2010; KRAUSS; ZHANG; LOWELL, 2005;
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LEDESMA; DE LACOBA; RIAL, 2002; SIMON-ARECESt al, 2012). Os outros dois
membos, UCP4 e 5, sdo expressos em uma forma fecsoeldi tecido e estdo envolvidos na
reducao do potencial de membrana mitocondrial €Ydl., 2000).

Quando comparadas em relacéo a identidade, a UGR2G#3 apresentam 59 e 57%
de identidade com a UCP1, respectivamente, e 73élededade entre si (KRAUSS; ZHANG;
LOWELL, 2005), ja as UCP4 e UCP5 apresentam enotden30% de identidade com a UCP1
(HANAK; JEZEK, 2001).

As UCPs pertencem a um grupo de proteinas car@mdotegrais de membrana
denominado Familia dos Carreadores Mitocondrid&€M (do inglés Mitochondrial Carrier
Family — MCF), onde todas as proteinas possuemasun molecular entre 28-34 kDa e sdo
codificadas exclusivamente por genes nuclearespya tjansportam varios metabdlitos
aniénicos através da membrana mitocondrial intexo@o acidos graxos, ADP, ATP, fosfato,
oxoglutarato, malato, aspartato, glutamato, cit@igpiruvato ou ainda substratos na forma
zwitteridnica, como ornitina, carnitina ou glutami(LALOI, 1999; BORECKY et al., 2001a;
PICAUT et al, 2004; RIAL; ZARDOYA, 2009). Entretanto, essesreadores nao sao
exclusivos do compartimento mitocondrial, uma ver gnembros da FCM ja foram
identificados em peroxissomos (PALMIERI et al., 200VISSER et al., 2002) e
hidrogenossomos (ARCO; SASTRUSTEGUI, 2005).

As UCPs sao consideradas membros da superfamilieagée carreadores de anions
por possuirem alta homologia de sequéncia com ®uareadores e transportarem formas
aniénicas de acidos graxos ou outros anions (BOREEMKal., 2001a). Tais transportadores
foram distribuidos numa arvore filogenética, corstague para as UCPs, além da presenca de
DICs e ANTSs, dentre outros carreadores mitocorgl{RIAL et al, 2010) (FIGURA 3).

Todos os representantes da FCM, consistem de umgues monomerica funcional
contendo de 295 a 320 residuos de aminoacidosgpmmdendo a seig-hélices (I-VI)
transmembranares e cinco segmentos hidrofilicas pgdem ser divididos em trés dominios
de 100 aminoacidos homadlogos, formando uma esértitipartida (FIGURA 4). As pequenas
alcas hidrofilicas (a e b) estdo localizadas no ldd espaco intermembranar, enquanto 0s
longos giros hidrofilicos estédo localizados no ladomatriz (A, B e C) contendo o Sinal
Protéico de Transferéncia de Energia MitocondrBPTE): P-x-(DE)-x(LIVAT)-(RK)-x-
(LRH)-(LIVMFY)-(QGAIVM) (BORECKY et al, 2001a; LALOI, 1999; PICAUT et al.,
2004).
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Figura 3- Relag3o filogenética da familia das UCPs e cdares mitocondriais com alta homologia

Eutherian mammals
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Fonte: Riakt al, 2010
400 sequéncias protéicas nao redundantes de tarcamipbeto correspondentes aos carreadores dedqBfiat),

nucleotideos adenina (ANT), oxaloacetato (OAC),adioxilato (DIC), oxoglutarato (OGC), proteinas
desacopladoras (UCP) e um conjunto de carreadd@i®sl@finidos (UnkC) foram obtidos a partir do NGBI
alinhados com banco de dados publicos ENSEMBL. &utabreviagdes: BMCP1: proteina carreadora
mitocondrial cerebral 1 (também chamada de UCPB)CR: proteina carreadora mitocondrial cerebralinp r
pUCP: proteina desacopladora de planta. O ramaap#uz a UCP1 de eutérios e a posi¢do do carr€xor

de Y. lopolytica estéo indicados na figura.



31

Figura 4- Caracteristicas estruturais da familia de caoresdmitocondriais
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Fonte: Picauet al, 2004

Cada dominio consiste de duakélices transmembranares separados por um extegisovhidrofilico (A, B e

C). Os trés dominios estdo ligados por pequenasiesggs hidrofilicos (a e b). Ambos C e N termirstibe

localizados no lado citosélico da membrana mitodahéhterna, dentro do espago intermembranar.quéacia

motivo caracteristica, presente em cada giro daiznasta mostrada no quadro amarelo; x represamia

aminoacido variavel.

Berardiet al.(2011) através de trabalhos realizados com a W@iP2ando a técnica de
ressonancia magnética nuclear propuseram que wueatdas UCPs (FIGURA 5) pode ser
comparavel com a da proteina carreadora de ADP{ATNH) descrita por Pebay-Peyrowda
al. (2003). Todas as UCP e ANT (FIGURA 6) compartilhama estrutura tripartida comum
gue consiste em trés dominios repetidos, ligadaség de um “loop”, cada qual contendo dois
subdominios hidrofébicas que formamhélices transmembraneres abrangendo a membrana
interna mitocondrial, com a diferenca que nas U&Fsrientacdes relativas dos segmentos
helicoidais s&o diferentes, resultando em uma nadiertura do lado da matriz da membrana
interna (BERARDEt al, 2011; ECHTAY, 2007;). Uma andlise do alinhameat#e sequéncias
dos dominios transmembranares das UCPs sugeremsqu€P1-3 e UCP4-5 pertencem a
subfamilias diferentes (KELLEB al.2005).
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Figura 5- Estrutura da UCP2
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Fonte: BERARDI et al., 2011

Sequéncia da UCP2 e topologia membranar com resibdasicos e acidos mostrados em azul e vermelho,
respectivamente. As prolinas conservadas nas ®dg@erolina do TMHs 1, 3 e 5 sdo mostradas emeimaiks
posicdes rotacionais marcadas estdo destacadasrel® \As linhas tracejadas em vermelho represeatam
distancia de longo alcance ou distancia PRE inlietheais (<19A) entre as alcas e o esqueleto estrutural de

proténs de amida.

Figura 6- Comparagédo da UCP2 e ANT1

uCcP2

Fonte: BERARDI et al., 2011
Visdo da UCP2 e ANTL1 do lado da matriz dos trartsgores mostrando a perda tripla da pseudo simedria
UCP2 como um resultado de diferentes estruturagpeticdo 3. As orientacdes das hélices anfipabstdo

indicadas pelas setas.
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As UCPs catalisam o desacomplamento da cadeiaptdadora de elétrons da
fosforilacdo oxidaditava (RICQUIER; KADER, 1976)o@o0 consequéncia, o potencial de
membrana é ligeiramente reduzido e a energia dkxida oxidacdo dos substratos é perdida
na forma de calor. De maneira geral, as proteimsaabpladoras dissipam o gradiente
eletroquimico de prétons gerados na respiracdomaafde calor (NICHOLLS, 2001), sendo
gue duas caracteristicas peculiares desta ativis@oea dependéncia de acidos graxos e a
sensibilidade para inibicdo por nucleotideos paosi(GDP, GTP, ADP e ATP) (BRANEX
al., 2004; CANNONet al, 2006; JEZEKet al, 1996; SLUSEet al, 2006; VERCESEt al,
1995).

Tais caracteristicas foram inicialmente identifaseém mitocondrias de tecido adiposo
marrom, associadas aos processos termogénicos MNICE LOCKE, 1984), revelando
maior ativacdo pelos &cidos graxos insaturados (BTKY et al, 2001b; BORECKY;
VERCESI, 2005).

A inibicdo das UCPs/pUCPs por nucleotideos de pupode ser regulada pelo pH
devido a ocorréncia de grupos ionizados que vaoferir nos respectivos sitios de ligacao
(BORECKY; VERCESI, 2005; NAVEEt al, 2005; SAVIANIet al, 1997; VERCESEt al,
2006). No caso da interacdo com nucleotideos liorpsl 6timo é 6,7 e existe um sitio de
ligacdo especifico denominado Sitio de Ligacao eléddideos Purinicos, do inglés Putative
Nucleotide Binding Site - PNBD, localizado no firtkl terceira alga da matriz.

O mecanismo de regulacdo para o transporte de td¥éatdas UCPs pelos acidos
graxos € um assunto controverso e trés mecanisrooanf propostos até entdo
(DIVAKARUNI; BRAND, 2011):

a) modelo tamponante (FIGURA 7A), onde os acidosxa@g se ligam a sitios
especificos (asparagina e glutamina) que estdo pamtanal de prétons da proteina, criando
grupos carboxila aceptores/doadores de elétrons fgdétariam o transporte de H+
(KLINGENBERG, 1990; WINKLER; KLINGENBERG, 1994).

b) modelo protonoforético proposto por Garéitlal. (1996) (FIGURA 7B), o qual
propde que acidos graxos protonados penetrem nacawmmada interna através de um
mecanimos denominado “flip-flop” e liberam um pmtdi+ na matriz mitocondrial,
posteriormente o acido graxo livre desprotonadm sxportado para a monocamada externa
através da proteina desacopladora mitocondrialatjusria como uma carreadora de anions
(SKULACHEV, 1996).
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c) modelo de interacdo alostérica (FIGURA 7C), meizo modelo defende que os
acidos graxos ndo sdo necessatios para o trangjgopedtons, mas induzem uma mudanca
alostérica para superar a inibicado persistentaddgotideos de uma UCP inerentemente ativa.
Diante da nao alteracdo da cinética de ligacdmdokeotideos na presenca de acidos graxos,
Divakaruni e Brand (2011) sugeriram que esta coiggeetfuncional ndo € alcancada através

de uma simples ligagdo competitiva.

Figura 7— Mecanismos de regulag&o para o transporte dérpadtavés das UCPs mediados por acidos graxos
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Fonte:DIVAKARUNI; BRAND, 2011
Trés modelos procuram explicar o mecanismo de adiwdwe proténs catalizado pela UCP1. A: Modelo

tamponante; B: Modelo protonoforético; C: Modelointeragao alostérica.
B3-AR, receptof33-adrenérgicos; AC, adenilato ciclase; PKA, praaininase A ciclica dependente de AMP ;

PPAR, receptoreg ativados por proliferador de peroxissoma, ; TReptor de hormdnio da tiredide; RXR,

receptor do acido 9-cis retindico; IMS, espacorimm&Embranar; MIM, membrana interna mitocondrial.

Quanto as func¢des de cada UCP, a UCP1 apresectaiseuma importante reguladora
da termogénese em mamiferos (RICHARD; PICARD, 20drigquanto que as UCP2 e 3 estédo

relacionadas com a dissipacao do gradiente densmoavitando o excesso de forgca proton-
motriz, diminuindo assim as EROs produzidas pealaiegransportadora de elétrons (GARLID
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et al, 2000). Quanto as UCP4 e 5, através da supers@aréestes genes em células neurais,
foi possivel identificar um importante papel neuotetor contra o dano oxidativo, além da
identificacdo de suas expressdes em tecidos naaisieespecialmente em células epiteliais
mamarias de bovinos (YONEZAWE al, 2009). Embora ainda sejam pouco exploradas, as
UCP4 e 5 se tornam interessantes como potenci@s/@mientes no desencadeamento de
doencas (RAMSDEN al, 2012).

Entre 1999 e 2004, varios homologos da UCP1 fadentificados em mamiferos
[UCP2 em varios tecidos (STUARE al, 1999), UCP3 em tecido adiposo marrom e musculos
esqueléticos, UCP4 e UCP5 em cérebro], passarobBRAULD et al, 2001), vertebrados
ectodérmicos, como sapo (KLE al, 2002), no marsupial carnivo8arcophilus harrisii
(KABAT et al, 2004), peixes (STUAR®Et al, 1999), em insetos (FRIDEL&t al, 2004), no
organismo eucariotico primitivo Caenorhabditis alegy (CeUCP, numero de acesso
AAB54239), ameba (JARMUSZKIEWICZet al, 1999), Dictyostelium discoideum
(JARMUSZKIEWICZ et al, 2002), fungos (JARMUSZKIEWICZet al, 2000), e em
trofozoitos do parasita da malaria Plasmodium ErgdEMURA et al., 2000). Tais

evidéncias sugerem que as UCPs possam ser en@néradodos 0s eucariotos.

2.4 Proteina desacopladora mitocondrial em plantas

Em 1995, Vercest al.descobriam uma enzima em mitocondrias de tubédsubatata
com propriedades bioquimicas e fisiolégicas semédisaa UCP1 encontrada em tecido
adiposo marrom de animal e a nomearam PUMP (Placolpling Mitochondrial Protein). A
nomenclatura PUMP para proteina desacopladoraam¢aplem sendo substituida por pUCP
(Proteina desacopladora de planta) (BOREGH 4L, 2001a). A descoberta dessa enzima no
Reino Plantae impulsionou a busca por novas UCR®logas em plantas, animais e demais
eucariontes (BORECK¥t al, 2001a; CAVALHEIROet al, 2004; FLEURYet al, 1997;
JARMUSZKIEWICZ et al, 1999, 2002;).

De 1997 até 1999, 4 UCPs adicionais de animais a segunda PUMP foram
identificadas CP2 FLEURY et al., 1997;UCP3 BOSSet al, 1997;UCP4, MAO et al.,
1999; BMCP1/UCP5, SANCHI8t al, 1998;AtUCP2em planta, WATANABEet al, 1999).
Além do achado de Hana'k e Jez'ek, (2001) de umpaéseia codificadora encontrada no
genoma de Arabidopsis para outra possivel PUMBCP4. Uma revisdo dos membros das
UCPs foi realizada por Ledesratal (2002).
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Boreckyet al, (2006) fizeram uma provavel caracterizacao da tofamilia dos genes
codificadores da UCP em uma monocotiledénea (canagiicar) e uma dicotiledénea
(Arabidopsis). Em Arabidopsis, além da identifica¢é descrita d&AtPUMP1 (Maia et al.,
1998),AtPUMP2 (Watanabeet al, 1999), e do possivel gene de pUBEPUMP4) divulgado
por Hana'k e Jez ek (2001) e classificado por BgreomoAtPUMP3 trés novos membros
foram descritosAtPUMP4 AtPUMP5e AtPUMPG Em cana de agucar foram identificados 5
genes codificantes da UCP, os quais foram nomeamneSsPUMP1SsPUMP2SsPUMP3
SsPUMP4eSsPUMP5

Ainda no mesmo trabalho de Boreckf al, (2006) foi realizada uma analise das
sequéncias de varias UCPs de animais e vegetsis) asmo a inclusdo de DIC e M20OM a
fim de identificar os motivos especificos da UCPawats do programa MEME-MAST
(BAILEY; ELKAN, 1994; BAILEY; GRIBSKOV, 1998).

De acordo com esse programa, oito motivos predimsn associados com alguns
grupos completos e especificos de UCPs/pUCPs (FAGB)RAssim, os motivos 1 e 2 sao
longos (50 e 30 aminoacidos, respectivamente) grerooem todas as UCPs. Estes motivos
formam um conjunto emtdndem”dentro de cada dominio do polipeptideo e os tBgintos
correspondem aproximadamente a 80% da pUCP. Sageyge estes motivos em conjunto em
“tandeni foram conservados ao longo da evolugao para martenformacao das UCPs. Os
motivos 5 e 6 séo especificos para pUCPs e estliviados dentro de duas alcas externas, isto
€, voltadas para o espaco intermembranar. Aléno,dissa insercéo especifica de uma regiao
rica no aminoacido alanina foi encontrada pertgpdmeiro ETPS em pUCPs de cana-de-
acucar, milho, trigo e arroz, aparentando estaerdasem dicotiledéneas (BORECKeX d.,
2001a; VERCESEt al, 2006).

Curiosamente, a proteina desacopladora do repalhiipd skunk $fUCPH revela
auséncia do quinto motivo transmembranar, sugermegmlacdo fisiologica diferente de
desacoplamento desta isoforma (ITO, 1999; A4Wdl, 2011).

Todas as proteinas desacopladoras analisadasrdprasetrés copias das assinaturas
ETPS, enquanto outros membros da familia dos crea mitocondriais apresentaram apenas
uma ou duas copias desta assinatura (M20M apreaentaauséncia da segunda assinatura).
Estas assinaturas ETPS exibiram variacdes especipara todas as pUCPs analisadas
(BORECKY et al 2001a; VERCES#t al, 2006).

Todas as pUCPs também foram analisadas quantcssengeedas quatro assinaturas
especificas para UCP proposta por Jezek e Urbar(RO@®). Todas as pUCPs apresentaram
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as quatro assinaturas completas localizados naepamsegunda, quarta e sextdnélice
(BORECKY et al 2006). Vale ressaltar, que a sextiaélice € parcialmente especifica para as
UCPs, ja que contém residuos de aminoacidos perteesxc ao dominio de ligacdo para
nucleotideos purinicos (PNBD), este, presente a@no®membros da familia de carreadores
mitocondriais Bouillaueet al (1994).

Figura 8- Esquema representativo da proteina AtPUMP1 cdatea motivos conservados
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Fonte: Verceset al, 2006, pg. 387
Os motivos 1 e 2 sdo comuns a todos os membrosa degsfamilia e envolvem o primeiro dominio

transmembranar da proteina (motivo 2) ou o segdodunio (motivo 1) de cada repetigdo na proteisamotivos

5 e 6 séo especificos para pUCPs e ambos estastexpm espaco intermembranar.

Além disso, a predi¢cdo de um motivo adicional getsgrama MEME-MAST revelou
um motivo especifico para os M2OM/DIC localizadoexéremidade C-terminal da molécula.
Este motivo néo foi detectado em nenhuma UCP aa{BORECKY et al 2006).

A localizacdo dos genes AtUCP1-6 estéo distribuédasliferentes cromossomos (3, 5,
1, 4, 2 e 5, respectivamente) e apresentam dieveastruturas gendmicatUCP1 e 2
apresentam estruturas génicas quase idénticagstimthe de 9 éxons e 8 introns, porém 0s
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genesAtUCP3e AtUCP6possuem somente dois éxons, enquantcAu€P4e AtUCPS néo
possuem introns (NOGUEIRét al, 2005) (FIGURA 9).

Os ortologos pUCPs de arro)@gUCP1 OsUCP2 OsUCP3e OsUCP$ localizados
também em diferentes cromossomos (1, 11, 4 e Recgamente) mostraram uma estrutura
génica similar para seus correspondenteg®\ebidopsis com os gene®sUCPle OsUCP2
apresentando 9 éxor@sUCP3apresentando 2 éxons, enquanto o gesidCP4apresentou
um unico éxon (NOGUEIRAL al, 2005) (FIGURA 9).

Figura 9- Estrutura génica das pUCPs de arréza&bidopsis

AtPUMP1

OsPUMP1

AtPUMP2

OsPUMP2

1000 bp

AtPUMP3

AlPUMP6

OsPUMP3

AtPUMP4

APUMPS

OsPUMP4

200 bp

Fonte: NOGUEIRAet al, 2005
Os retangulos preenchidos representam os éxondighas entre esses retangulos representam ofisnths

barras indicam bp (pares de bases) do DNA cromdssdm

As relactes filogenéticas de sequéncias de amphmsale UCPs provenientes de
mamiferos, plantas e outros organismos, assim eoimclusao de seqiéncias dos carreadores
mitocondriais malato-/2-oxoglutarato (M20M) e a diicarboxilato (DIC) de varios
organismos, revelaram a presenca de 5 subfamémasdefinidas de UCPs (FIGURA 10). As
pUCPs estao distribuidas em trés subfamilias: fasnilia 11 contendo pUCPs dos tipos 1 e 2;

a subfamilia V agrupando pUCPs dos tipos 4, 5 e&abfamilia Ill, que inclui pUCPs dos
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tipos 3 de mono e dicotiledéneas, a UCP4 de mansifera UCP de um eucarioto primitivo
Caenorhabditis elegan€eUCBP (NOGUEIRAEt al, 2005).

Figura 10 — Arvore filogenética ndo enraizada piE&®s/PUMPSs e outras sequéncias de
proteinas carreadoras mitocondriais

AL 2P
W‘::m fo

BN Y

Fonte: NOGUEIR/et al, 2005
Arvore filogenética ndo enraizada para UCPs/PUM@gtias sequéncias de proteinas carreadoras mitoaisn

obtida pelo programa MEGAZ2. As sequéncias foranhalias utilizando o programa CLUSTALX e a topologia
da arvore e distancia evolucionéria foram estimadasdo o método neighbor-joining (1000 bootstraps)

Palmieriet al (2008) identificaram em Arabidopsis quefdasCP4-6identificadas por
Boreckyet al. (2006 na verdade sejam isoformas de DICS, nomeBtlas, DIC2 eDIC3. De
acordo com a arvore filogenética de sequéncias m@oacidos de transportadores
mitocondriais de varios organismos, os referiddsras mostraram que @8Cs (DIC1, DIC2
eDIC3), apresentavam maior similaridade com os tranagores de dicarboxilato encontrados

em animais e leveduras do que com as pUCPs (FIGURA
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Figura 11 — Arvore filogenética de sequéncias dmaécidos de transportadores
mitocondriais de varios organismos

c C.elegans-DIC

C.elegans-OGC
Bovine-OGC
C.elegans-CIC:
Human-UCP3
Yeast.CIC
Yeast.SFC

ALSFC

Awgo31ls

uc
YeastOAC RatUCP3  Human-UCP2

Fonte: Palmieret al (2008)

Dendograma nao enraizado proveniente de um alinfitamealizado pelo software ClustalX (1.75) utitida os
parédmetros padrées e visualizado através do pregramPhylodendron TreePrint
(http://www.es.embnet.org/Doc/phylodendron/treetpfanm.html). Os comprimentos dos ramos sdo desitha
proporcionalmente a quantidade de mudancas narsgqué barra indica o nimero de substituigcdesresiduo,

sendo 0.1 correspondente a uma distancia de 16tsigi®es a cada 100 residuos.

Devido a presenca generalizada da UCP em eucaridiesrsas funcdes foram
propostas paras a pUCPs (NOGUEIRA; SASSAKI; MAIA)12) como a regulagdo do
potencial de membrana da mitocondria (JEZE&Kal, 1996) regulacdo do metabolismo
energético na mitocoéndria (RICQUIER; BOUILLAUD, 200 reducdo das EROs

(CONSIDINEet al, 2003; POPO\t al.,2011) e manutencao da homeostase redox (VERCESI

et al, 2006), além de influenciar no fluxo do ciclo@wdo tricarboxilico (SMITH., 2004).
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Em plantas, a ativagao ou superexpressao da U@Pepaliviar a producdo de EROs e
aumentar a tolerancia ao estresse oxidativo (BRANBE et al 2003; KOWALTOWSKIet
al. 1998). O fato da atividade da UCP na mitocOndelaestimulada por superéxidos e/ou
produtos da peroxidacéo lipidica (CONSIDIREal, 2003; SMITHet al.,2004) é consistente
com a fungéo de protegao contra o extresse oxalatimdica que a UCP media o controle da
formacao de EROs atraves de um mecanismo de fdedbgativo (PASTORIet al.,2007).

De fato, EROs s&o um dos principais componentedugrdos pelo estresse bidtico e
abidtico, aléem da mitocondria ser a principal fomacelular para a producdo de EROs
(MOLLER, 2001). O que suporta o fato de UCPS e A@Kategerem a célula contra a alta
producdo de EROs durante estresses bibticos eicagio(BRANDALISE et al 2003;
MAXWELL; WANG; McINTOSH, 1999; VAN AKEN et al. 2009). Por outro lado, a
expressao constitutiva de pUCPs podem regularxo fnergético da mitocondria e alguns
estagios de desenvolvimento de tecidos e érgdpkdta (VERCESEt al, 2006).

Contrastando as fungdes fisiologicas relativamédmaen conhecidas das UCPS em
resposta aos estresses, pouco se sabe sobre seelppapel durante o desenvolvimento da
planta. Além disso, a modulacédo da expressédo dwsghirante o estresse e/ou em resposta a

estresse ambientais ou bidticos é pouco conheliO&UEIRA et al, 2011).



42

3 OBJETIVOS

3.1 Objetivo geral

Caracterizar, analisar filogeneticamentavaliar o perfil de expressdo da familia
multigénica da proteina desacopladora mitocondu&P) em diferentes tecidos durante o

desenvolvimento da soj&lycine maxe em condicfes de estresse.

3.2 Objetivos especificos

e Caracterizar a familia multigénica da U@® soja Glycine mak bem como de outras
leguminosas ajanus cajan Phaseolus vulgaris Medicago truncatula, Cicer
arietinum, Lupinus angustifolius, Vigna angulaisgna radiata, Arachis duranensis e
Arachis ipaensisatravés de buscas em bancos de dados e anoégéa; g

» Analisar filogeneticamente a familia multigénicald@P de soja Glycine may bem
como de outras leguminosasajanus cajan Phaseolus vulgaris Medicago
truncatula,Cicer arietinum, Lupinus angustifoliugigna angularis, Vigna radiata,
Arachis duranensis e Arachis ipaernsigilizando Arabidopsis thalianacomo grupo
externo;

» Desenhar os iniciadores especificos referentegeates da familia multigénica da UCP
em soja Glycine max

» Avaliar a expressao génica da familia multigene& &Pem diferentes tecidos durante
o desenvolvimento da soj&lfycine max

» Avaliar a expresséo génica da familia multigéne&&Pem diferentes tecidos da soja
(Glycine ma¥ sob condicdes de estresse (Polietileno glicdEGPAcido salicilico -
AS).
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4 MATERIAIS E METODOS

4.1 Material vegetal

As sementes de soj&lf/cine makcultivar (BRS Pala — Safra de 2009), utilizadasap
obtencdo do material vegetal usado nos estudosxgiessao génica, foram doadas pela
Empresa Brasileira de Pesquisa Agropecuaria (EMBRATrigo, Passo Fundo, Rio Grande
do Sul) e encaminhadas ao Laboratério de Bioerieegda Universidade Federal do Ceara
(UFC) onde foram transferidas para frascos heraretnte fechados e armazenadas em

geladeira a 16C.

4.2 Condicbes de crescimento

As sementes de sojalycine may livres de danos mecanicos aparentes foram
selecionadas e esterilizadas em solucdo de Hiptochie Sodio (NaClO) 1% durante cinco
minutos, visando eliminar possiveis patbgenos pteseem seu tegumento. Posteriormente as
sementes foram deixadas em agua destilada duraht®a®. Transcorrido esse tempo as

sementes foram lavadas em agua corrente e em agiladh (ddH0).

As sementes esterilizadas foram germinadas em gagdétro embebido com solugéo
nutritiva de Hoagland (KNO3 1M, MgS0O4 1M, Ca (NO3)a, NH4H2PO4 1M e 0.5 % Fe-
EDTA) contendo micronutrientes (H3BO3 2,86 g, IMnCI2 1,86 g [, ZnS04 0,22 g L,
CuS04.5H20 0,08 g'te Na2MoO4 0,20 g 1) e concentrada a 25%. Esse procedimento de
germinacao em solucédo de Hoagland foi adotadogyétiar sintomas de deficiéncia nutricional
que foram observadas quando as sementes eram gdamiapenas em agua destilada. Seis
dias apds a semeadura, as mudas foram transfgradashidroponia contendo a solucao
nutritiva de Hoagland e Arnon (1950) concentrad@@o.

As coletas dos érgaos/tecidos para extracdo de RNME\ durante os estagios de
desenvolvimento da soja foram feitas com 10, 22]id8 apés a semeadura (DAS) - inicio da
floracdo, 54 dias (nove dias apos a floracéo - DABP dias (dezoito DAF). Foram coletadas
raizes, folhas unifolioladas e trifolioladas, aadibnes, hipocoétilos, epicatilos, flores e vagens.

Também foram coletadas sementes no inicio da gagéin (semente seca e a semente
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embebida 24 horas na solu¢do de Hoagland). Em titecidos foram coletadas amostras de
trés plantas diferentes (Tabela 3).

Tabela 3 - Orgéos coletados e idade das plantdssigara os ensaios durante o
desenvolvimento

) Idade da planta
Orgéo extraido Oh 24 h 10DAS | 22DAS | 45DAS | 9e 18
DAF

Sementes secas
Sementes embebidz
Folhas unifolioladas
Cotilédones

Raizes

Folhas trifolioladas
Epicotilos
Hipocotilos

Flores

Vagens

DAS - dias ap0s semeadura; DAF — dias apds a #orac

Apos as coletas dos 6rgaos, as amostras foramladagemediatamente em nitrogénio
liguido e armazenadas em freezer%B&té o momento da extracdo de RNA total.

4.2.1 Condicdes de crescimento em estresse e desenho expEntal

Para os ensaios em condi¢Oes de estresse, plantagad BRS PALA) com treze dias
apos a semeadura (DAS) foram submetidas a estress&ico, promovido pelo polietileno
glicol (PEG - 100 g/L) aplicado diretamente na satu hidropbnica, e estresse através da
aplicacdo exogena de acido salicilico nas folA&s-(0,5 mM). Folhas e raizes foram coletadas
nos tempos 0, 6, 12 e 24 h de submissdo aos esiress amostras foram congeladas
imediatamente em nitrogénio liquido e armazenaneBexzer -80C para posterior extragio

de RNA total. Cada grupo (controle e estresse)maatrés plantas em cada tempo analisado.

4.3 Andlises in silico

4.3.1 Identificag&o in silico dos genes da proteina despladora mitocondrial em

Glycine max e outras leguminosas.
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As sequéncias da familia multigénica da UCP @ajanus cajan Glycine max

Glycine sojaPhaseolus vulgarisvigna angularis, Vigna radiatdyledicago truncatula,Cicer
arietinum, Lupinus angustifolius, Arachis duranensiArachis ipaensi®ram identificadas
pela ferramenta BLAST (Basic Local Align-ment Séartool) (Altschul et al., 1997)
utilizando sequéncias de UCP deArabidopsis thaliana [namero de
acesso: UCP1(NM_115271), UCP2 (NM_125287), UCP3H2@1.10), UCP4 (AAK68799),
UCP5 (NM_127816) e UCP6 (AED91400)] como referéromatra o banco de dados WGS
(whole-genome shotgun) do GenBank (NCBI).

As sequéncias gendmicas identificadas foram marardke anotadas através da
comparacao destas contra os bancos de dados dénsieguexpressas REFSEQ_RNA
(reference mRNA sequences), EST (expressed seqtegg)ee TSA (transcriptome shotgun
assembly) para determinar a estrutura dos éxamtsom$ de cada gene, bem como a obtencéo
do cDNA deduzido através da simulacao do spligietirada dos introns e juncéo dos éxons).O
cDNA deduzido foi entédo traduzido para a sequétkeiaminoacidos através da ferramenta de
traducao do servidor da web Expasy (http://www.eypag/) e as proteinas deduzidas foram
entdo checadas contra as sequéncias de proteind$sCBe disponiveis no GenBank

(http://www.ncbi.nlm.nih.gov) utilizando a ferranmaBLASTp.

4.3.2 Alinhamento das sequéncias e analise filogenética

ApoOs a anotacdo dos genes das espécies citadasramate procedeu-se a analise
filogenética a partir das sequéncias de proteibtidas. Estas sequéncias, juntamente com as
sequéncias de proteinas citadas anteriormenfgatg#dopsis thalianada ordem Brassicales
(usada como grupo externo) foram alinhadas atrdegwrograma CLUSTAL W e a relacao
evolucionaria determinada pelo programa MEGA 5.pregando o método neighbor-joining
(SAITOU e NEI, 1987) com valores de bootstrap (Q.6plicatas) (TAMURAet al, 2011).

4.3.3 Desenho dos oligonucleotideos iniciadores
As sequéncias de cDNAs deduzidos obtidas para #s#th soja foram alinhadas

atravées da ferramenta de alinhamento mudltiplo noogmama  Clustalw2

(http://www.ebi.ac.uk/Tools/msa/clustalw2/) paraifiear os nucleotideos ndo conservados
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entre a familia multigénica da UCP a fim de auxifia verificacdo da especificidade durante o
processo de confecc¢do dos oligonucleotideos iraogasdprimers).

Os oligonucleotideos iniciadores especificos uspdmsas reacdes de PCR quantitativa
foram desenhados com o auxilio do programa Pemeoriv1.1.20 (MARSHALL, 2011)
levando em consideracdo os seguintes parametropetatura de melting (Tm) de 57-65 °C
com diferenca de 2 °C entrggdmer sensofprward) e o antisensagverse, comprimento do
primer de 19-23, tamanho do produtan{plicor) de 100-200 pares de base, percentual do
conteudo de GC entre 40-60%, ndo producdo de kgasécundarias heterodimeras 3’
extensiveis e producao de ligagdes secundariasxiéosiveis com valores de delta G > -3,0
kcal/mol.

Osprimersobtidos foram entdo checados no alinhamento maléptre as UCPs para
checar sua especificidade, sendo entédo realizaddgicacdes manuais quando necessario.
Apoés a especificacdo dos primers, estes eram caddds quanto a formacdo de estruturas
secundarias [grampokdirpins), homodimeros (self-dimers) e heterodimeros (beleners)]
na ferramenta IDT OligoAnalyzer (http://www.idtdoam/calc/analyzer). Para serem
aprovados os primers deveriam ter valor de Tm mguer35 °C para a produgéo de grampos

e valores de delta G maximo maior que -5,0 kcal/mol

Outras caracteristicas a seguir foram seguidas@desenho dos primers tais como:
nucleotideo da extremidade 3’ @gamer ser especifico para o gene de interesse a fine de s
garantir a sua especificidade, duas entre as ltidmd bases serem um G ou C para garantir o
anelamento da extremidade 3’ e posicéo dos prifoesrd ereverseem éxons diferentes com
no minimo um intron entre eles para possivel ileagdo de contaminagcdo com DNA
gendmico ou posicao de um dos primers na junca-éxon para evitar a ligacédo dos primers

com DNA gendmico.

As sequéncias para os pares de primers dos genmefedencia EHY, SKIP16, MTP e
UKNL1 para verificagao da expresséo relativa forédos de Huet al. (2009), enquanto que
para os genes EkToram obtidos de Saraiw al.(2014).

4.4 Andlise da expressdo génica pela Reacdo em Cadem ONA Polimerase

guantitativa em tempo real (RT- gPCR)
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4.4.1 Extracao de RNA total

Para a extracdo de RNA total dos 6rgdos coletélits, g do material vegetal foi
macerado em nitrogénio liquido, utilizando-se abmiafe pistilo. Do produto macerado obtido
foi realizada a extracao de RNA total atraveftieasy plant mini KifQiagen) de acordo com

as instrugdes do fabricante.

As amostras maceradas foram adicionadosyif0fo tampdo RLT e 1QL de p —
mercaptoetanol, homogeneizadas usando-se o véreéegolucéo obtida foi transferida através
de pipetagem para uma mini coluna do ®itAshedder spin colunmylilas, acoplada a um tubo
coletor de 2 mL) e centrifugada a 5 por 2 minutos a 14.000 RPM. O sobrenadante foi
recuperado e transferido para um novo teppendorfonde foram adicionadas 0,5 vezes do
volume inicial de etanol 95% e a solucéo obtidaritturada por inversao.

A solucédo obtida anteriormente (em torno de gDPfoi transferida para uma nova
coluna do kit RNeasy mini spin column rosea, acoplada a um tubo coletor de 2 ml) e
centrifugada a temperatura ambiente {2% por 15 segundos a 10.000 RPM. O eluido foi
descartado sendo adicionado na coluna réseauB5fe tampdo RW1, centrifugando-se a
temperatura ambiente por 15 segundos a 10.000 RRiWam aplicados 8QuL de
desoxirribonucleases (DNase) na coluna, sendadestada a temperatura ambiente durante
15 minutos. Transcorrido este tempo, adicionouesamente 35QL de RW1 e foi feita uma
nova centrifugacdo a temperatura ambiente por @énsies a 10.000 RPM. Apos a ultima
lavagem com RW1 a coluna foi transferida para uaorobo coletor e adicionados 500 de
RPE na coluna, sendo esta submetida a uma ceafgidioga temperatura ambiente por 15
segundos a 10.000 RPM. O eluido foi descartadaceaddos mais 500L de RPE na coluna,
submetendo-a a uma nova centrifugagéo a tempeatuygente por 2 minutos a 10 mil RPM,

a fim de eliminar qualquer residuo de etanol qussaanterferir em reacdes posteriores.

O eluido e o tubo coletor foram descartados eunedbi transferida para um novo tubo
coletor de 1,5 mL. Em sequéncia foram adiciona@igd 4e agua livre de RNases diretamente
na coluna, submetendo a nova centrifugacao pontitma 10.000 RPM para eluicdo do RNA.
O RNA eluido foi armazenado a -20 para posterior quantificacdo, analises eletrtiftag,

reacdes de transcricao reversa (RT) e ensaios dgfdR.
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4.4.2 Quantificagéo e pureza do RNA total

Apbs extracao do RNA total a concentracao e putagamostras foram determinadas
através do espectrofotdmetro Nanodrop 2000 (The&aientific) em comprimentos de onda
de 26Gym. Para estimar a pureza do RNA extraido a raz&60£280nm de absorbéancia foi
utilizada para identificar contaminacdes por prasi(razao deve estar entre 1,8 a 2) e a razéo
de 260/230hym de absorbancia utilizada para contamina¢fes g@spcarideos (razdo deve

estar acima de 2).

4.4.3 Integridade do RNA total e eletroforese do gel ddAR

A integridade do RNA total e contaminagcdo com DN&a@mico foram verificadas
usando-se 0,hg de RNA total em uma eletroforese em gel de agaads5% em um volume
total de 30 ml seguindo a proporcédo de 1g de agd@@ml.

Para isto, 0,30 g de agarose foram diluidas em|2@mIOPs 1x [ 41,86g de MOPS -
(3-(Nmorpholino)-propanesulfonic acid], 50 mM detato de sddio, EDTA 0,5M, 1 litro de
H20 mili-q, 1ml de agua tratada com DEPC) e aquecitb microondas a fim de uma total
solubilizac&o da agarose. A agarose solubilizadd#&sem estado liquido) foi colocada em uma
bandeja apropriada para insercao de pentes, cogs@pitou a formacéo de canaletas (pocos).
Apos solidificagéo, o gel de agarose foi colocadauena cuba eletroforética que foi preenchida
com tampao MOPs 1x.

Em cada poco foi aplicado um volume total deL5contendo 1,5:L do tampéo da
amostra (Azul de bromofenol) e 34k referentes a amostra mais agua DEPC (adgua levre d
RNases). A cuba de eletroforese foi ligada a umgefque polarizou a cuba com amperagem
constante de 35 mA e a corrida eletroforética dapyoximadamente 30 minutos a temperatura
ambiente (28C). Devido ao RNA possuir carga elétrica negativigpél neutro, esta molécula
migra entre os poros do gel em direcéo ao poldiposia cuba, o que permite a formacéo de
bandas separadas de acordo com o tamanho moldoutagmento de RNA.

Apés a corrida eletroférética o gel foi corado cbrometo de etideo (0,bg/mL)
durante 10 minutos, atuando este como um agereatinte de RNA/DNA que permite a

visualizacdo das bandas de DNA/RNA quando expoktp altravioleta.
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Para visualizacdo do RNA ribossomal (18S e 28Syelade agarose foi utilizado o
transiluminador de luz UV, sendo o RNA fotodocuna€liot por meio do sistema Mini BIS Pro

(Bio-Imaging Systems) com auxilio do software GEiCae ™.

4.4.4 Tratamento com DNAse

A fim de se obter amostras de RNA desprovidas de&aatinacao gendémica, estas foram
submetidas a uma digestdo por DNase utilizanda ®®1 RNase-Free DNase (Promega,
Estados Unidos) com algumas modificacdes nos vauntkcados pelo fabricante.

Para cada amostra foram adicionadospf,%le H20 livre de RNase + RNA total (1
ug), 1ulL do tampéo e 2,pL da DNase. Apos leve homogeneizagéo, o mixuyddoi incubado
a 37 °C por 30 minutos para digestdo de possivaitaminacoes com DNA gendmico. Apos
a digestao foi adicionadopl. da solucéo de parada e o novo mix L) foi incubado a 65 °C
por 10 minutos para inativar a DNase e termin&agdo. Logo em seguida as amostras foram

submetidas a reacéo de transcri¢ao reversa (RT).

4.4.5 Sintese de DNA complementar (cDNA)

ApoOs as analises de pureza e integridade deseniiEsiormente, o RNA total foi
utilizado para a sintese do DNA complementar (cDN#jlizando o Kit da IMpromll’
Transcriptase Reverse (Promega, Estados Unidasgatdo com as instrugdes do fabricante.
Na reacédo foram adicionados aproximadamentgd@de RNA total, oligods, MgCl> 25 mM,
dNTPs 10 mM, tampéo de reacao 5X e agua livre dasBdl(Quiagen). A Tabela 4 mostra os
reagentes utilizados para esta reacédo, bem coseusgespectivos volumes.

A solucao obtida apés a adicédo dos reagentes siagias (19 ul) foi submetida a 86
por 5 minutos para desnaturacao e, posteriormeatesferidos para o gelo. Logo aposill
da enzima transcriptase reversa foi adicionadaasta tubo de reacdo, completando o volume
para 2QuL.

A reacdo de sintese da fita complementar ocordf@ por 1 hora, seguida de %5

por 15 minutos. O cDNA obtido foi armazenado a®Q(ara posteriores reagdes de PCR.

4.4.6 Padronizacéo para as reacdes de gPCR
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Tabela 4 — Componentes e volumes usados nas redefiemscricao reversa

Reagentes Volumes
RNA total 5,5uL (0,5pg de RNA total)
Tampao 5X 4 uL
MgCl2 (25 mM) 1,6puL
dNTPs (10 mM) 1,0pL
OligodT18 (20pmolsjul) 1,5uL
H-20 livre de RNAses 5,4 uL
Transcriptase reversa (160uL) 1,0uL

4.4.6.1Quantificacdo dos iniciadores especificos (PRIMERS)

Inicialmente osprimers foram diluidos para uma concentracdo de p®) sendo
posteriormente, quantificados em triplicata usasel® espectrofotdometro Nanodrop 2000
(Thermo Scientific). Da média das concentracéesdabtdas leituras serd calculada a
concentracado real de caplamer, sendo estes, posteriormente diluidos para umzeotiacao
de 6uM, a fim de se obter uma concentracdo final der8@uL, concentracdo esta que sera

utilizada nas reacdes de qPCR.

4.4.6.2Gradiente de temperatura

A fim de determinar a temperatura 6tima para cadalgprimer foi feito um gradiente
de temperatura usando ymool das amostras de cDNA. O procedimento foi realizewho
termociclador Mastercycler ep realplex 4S (Eppei®@orl partir da reacdo de RT-PCR
quantitativa descrita posteriormente. As tempeastwsadas foram (52,9; 55,5; 57,3; 59,4,
61,6; 63,6; 65,4 e 6%C). Foram selecionadas as temperaturas de mer®c@n as curvas

mais tipicas (sigmoides).

4.4.6.3PCR

A reacdo de PCR foi realizada para testar a quididip cDNA, produzido como
descrito anteriormente. Utilizou-se para tal pramesto o par derimersreferente ao gene de
interesse a uma concentracdo de pBD Para cada reacdo foi utilizado 1 pL de cDNA,
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acrescido de 5 pL do tampao de reacao 94, Ide dNTPs (5 mM), LL de cada iniciador
especifico (500uM) e 0,1 uL da enzima Go Taq DNA polimerase. O volume total f

completado com agua milli-q autoclavada totaliza28lquL.

4.4.6.4Eletroforese do cDNA amplificado

O resultado da amplificacdo do cDNA foi visualizaao gel de agarose 2% utilizando-
se 8 pL do produto da PCR utilizando os mesmos0paddescritos anteriormente para a

eletroforese de RNA diferindo apenas na utilizag@tampéao TBE 0,5x.

4.4.6.5RT — qPCR

As reacOes de amplificacdo por PCR quantitativanforealizadas a partir do cDNA
obtido das reacbes de transcricdo reversa das rasode RNA e diluidos para uma
concentracdo de 2fg/uL. A diluicdo das amostras de cDNA foi feita comsahdo-se a
concentracdo de 10@@/uL. Nas reacdes de qPCR foram utilizadoglL4le cDNA para cada
reacao, totalizando 10g/uL por poco. Aliguotas da mesma amostra de cDNAnfora
utilizadas para todas as reacfes gene-especificas.

A gPCR foi realizada de acordo com o seguinte podto para cada reagédo (poco da
placa) foram adicionados 10 do Power SYBR Green PCR Master Mix 2Xpfplied
Biosystemys 4 uL de cDNA (100ng), 1 uL de cada oligonucleotideo iniciador (senso e anti-
senso) em uma concentracao de 3@QL, e 4uL de agua ultrapura (Milli-Q) autoclavada e
livre de nucleases, totalizando 2D de reacdo. O monitoramento em tempo real da RCR f
realizado em um termociclador Mastercycler ep tealdS (Eppendorf®) através da deteccao
dos niveis de fluorescéncia do SYBR Green. Asisesmdos dados de fluorescéncia obtidas
foram realizadas pelRealplex SoftwareAs reacdes ocorreram em placas com 96 pocos e
foram realizadas em triplicata e conduzidas dedacoom os seguintes parametros: 1©@5
por 10 minutos; 2) 40 ciclos: 15 segundos de dasagio a 98C, 15 segundos de anelamento,
variando a temperatura de acordo com cada pprigier, e 20 segundos de extensdo 4G0
Também foi realizada a curva de dissociacado (Mgltique consistiu de 15 segundos de
incubacdo a 98C, 15 segundos de incubacdo €6k uma subida de & com duracéo de

20 minutos.
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4.4.7 Analise dos dados de expressao por RT-gPCR

Apés a realizacdo das reacbes de PCR em tempmsealyeis de expressdo génica
foram determinados pelo nimero de ciclos de amptfio necessarios para a fluorescéncia
(emitida pelo SYBR Green) ultrapassar um limiaathie a fase exponencial da reacao de PCR,
determinado pelo {{Cycle tresholil Os Cts utilizados para as analises foram obtdi@/és
da média aritmética entre as triplicatas de reggéescada condi¢do e gene. Para normalizagédo
dos resultados, foi utilizada a equagiot = Ct (gene alvo) — Ct (controle enddégeno). Os
valores brutos deiCforam convertidos em dados de expresséao relativzando-se o método
delta G e delta-delta GLIVAK; SCHMITTGEN, 2001) com o auxilio do progran@eNorm
(VANDESOMPELEget al, 2002).
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5 RESULTADOS E DISCUSSAO

5.1 Caracterizacdo da familia multigénica da UCP em saje outras leguminosas

A analise in silico dos genomas das espécies lepgagCajanus cajanGlycine max
Glycine sojaPhaseolus vulgarisvigna angularis, Vigna radiatdiedicago truncatula, Cicer
arietinum, Lupinus angustifolius, Arachis duransres Arachis ipaensisiostram que a UCP
é codificada por uma familia multigénica em todaespécies analisadas (APENDICE 1).

Vérios genes da UCP foram identificados nas legosas revelando 10 genes para
Glycine max 7 genes par&igna radiatg Medicago truncatulaCicer arietinum Lupinus
angustifolius Arachis duranensie Arachis ipaensise 6 genes par@ajanus cajanGlycine
soja Phaseolus vulgaris Vigna angulariSTABELA 5).

Todas as pUCPs das 10 leguminosas analisadasreemejae assim como em cana de
actcar, arroz e arabidopsis (BORECKtal.2001a; NOGUEIR/Aet al, 2005), esta proteina
é codificada por uma familia multigénica.

Quanto a auséncia da UCP4 e 5@lycine sojatais genes nao puderam ser anotados
diante da fragmentacdo do genoma nas posicoe®stetegenes se encontravam. Ja\paraa
angularisnenhuma regiéo foi identificada para a codificagadJCP4.

Constrastando com os achados de Borextkgl. (2001a) em arabidopsis, modelo de
dicotiledbnea utilizado, nenhuma das espécies legsgas analisadas apresentaram o0 gene
UCP6 (TABELA 5), o0 que nos da evidéncia que tak®ze gene tenha sido perdido durante os
eventos de especiacdo da ordem fabales, apresergatétbh apenas as cinco isoformas de
SsUCPs presentes na monocotiledénea (Cana de h@rmaisada pelo mesmo autor e
semelhante as UCPs encontradas em animais (DONAD&4l, 2014).

Outra caracteristica distinta quando comparamo®lWSPs de leguminosas com
arabidopsis, arroz e cana de acucar, se referplical;do ocorrida na UCP1 de todas as
leguminosas, da UCP4 e@lycine maxe Lupinus angustifoliuge da UCP5 enGlycine max,
Vigna angularis, Vigna radiataMedicago truncatula, Cicer arietinura Arachis ipaensis
(TABELA 5).



Tabela 5 -Caracterizacdo dos genes da U@RSleguminosas e arabidopsis
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Cobertura
Familia | Tribo (Noizpsgﬁum) gen%%ae g‘endees ucPl | ucP2 |ucp3 |ucPa |ucps |ucps
cultivar
Q
'] Q
§ g Arab'oéz‘r’z'bsettg‘;‘“a”a ------ 6  UCP1 UCP2  UCP3  UCP4  UCP5  UCP6
©
i S
. . UCPla
(nggéugsuﬁﬁz) ﬁ%gox 6 UCPIb ucp2 ucps ucpa JCPS
UCPlal
Glycine max 8,02x UCP1la2 UCP4a UCP5a
(Soja) wiliamss2 0 ucpibr  YCPZ2 UCP3 - cpap  ucesb
UCP1b2
g UCP1lal
Q@ Glycine soja 63,10x UCP1l1a2
3 (Soja Silvestre) W05 © ucpipr UCP2  UCP3 e e e
ﬁ UCP1b2
o . UCPla
Phaseolus vulgaris 21,02X UCP5
(Feij&o comum) 619833 6 UCP1b UCP2 UCP3 uUucpP4 77 e
. . UCPla
Vigna angularis 6500x L Apik 1IePY  LeP2 uChP5a
(Feijao azuqui) IT213134 2 UCP1b ez we UCP5b
. . UCPla
Vigna radiata 300,00x UCP5a
(Feijdo da china)  VC1973A 7 UCPlb  UCPZ  UCP3  UCP4  jepgp
8
(]
g 3 UCPla
Q Q Medicago truncatula 90,00x UCP5a
© = EA 7 UJCP1Ibh UCP? O UUCPR lIcPa 0 T2 Y e
w 2 (Luzerna cortada) A17 U ey Uckz  UCP3  UCP4  piEss
|_
g UCP1
g Cicer arietinum 13,00X F UCP5a
g (Grdo de bico)  ICCA4958 7 UCPlb  UCPZ  UCP3  UCP4  jepgp
(O]
3 UCPla
® Lupinus angustifolius 26,90x UCP4a UCP5
o (Tremoceiro azul)  Tanjil U Eeth vigiPe L UCP4b
O
o UCP1al
© Arachis duranensis 100,00x UCP1all UCP5
g (Amendoim silvestre) V14167 ! UCP1b ucp2 ucps ucpa  — 7
g UCPla
m . . .
Arachis ipaensis 100,00x UCP5a
a MO o ep1h LUICP? UCP2  Licpa |0 O YbbPoa
(Arachis) K30076 ¢ EEssb UCPz UCP3  UCP4  EEEL

Fonte: Producédo do préprio autor
Em amarelo os genes duplicados.
--- = sequéncia nao identificada

Tal duplicacdo também ja foi encontrada nas moiledéheasSymplocarpus foetidus

(SfUCPae SfUCPD) e Triticum aestivurasta ultimagpertencente a mesma ordem de cana de
acucaWhUCP1ae WhUCP1b (ITO, 1999; MURAYAMA; HANDA, 2000). E interessamt
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o fato da cana de acgulcar e do trigo pertenceraxteaopoales, porém apenas o trigo apresentar
duplicacao do gene UCP1.

Nas dicotiledéneas a duplicacdo da UCP1 ja foiengthda enVigna unguiculata
(VUUCPlae VUUCP1D e Glycine max(GmUCPlae GmUCP1h aqui classificadas como
GmUCP1aleGmUCP1b}, ambas exemplares de leguminosas (GARANTIZAdD@I, 2011;
NOGUEIRAEet al, 2005).

A presenca de 4 UCPs dotipo 1 e de todas as d@ain&iCPs do tipo 2 ao 5, encontradas
neste trabalho e@lycine maxé um achado inédito para a literatura cientifidé&m de ser a
espécie com mais genes codificantes da UCP endardté o presente momento (10 genes).

Em plantas, ainda néo foi encontrado nenhum indieiduplicagdo em UCPs do tipo 4
e 5, porém Nogueirat al. (2005) ja tinha evidenciado a presenca de trésbres do tipo 4 em
Rattus norvegicuRnUCP4a, RnUCP4bRnUCP43.

Os eventos de duplicacdo do genoma da soja eengeede varios genes paralogos em
soja, codificadores da pUCP, indicam que estessgeogem ter surgido tanto por eventos de
duplicacdo génica chamados neofuncionalizacdo @opm pode adquirir uma nova funcao
qgue beneficia o organismo e persiste pela acaeldad® natural, mantendo na outra cépia a
funcao original), geralmente envolvido no proceds@oliploidia (Nlet al, 2009), quanto por
subfuncionalizacdo (ambas as copias podem div&liuactes entre si de modo que a sua
funcdo conjunta € a mesma que a do gene ancéSIr)TOS, 2007).

Genes duplicados pertencentes a mesma espécieossiderados genes paralogos,
enquanto genes encontrados em espécies diferetescansiderados genes ortdlogos
(MAGADUM et al.,2013) Como exemplos de genes paralogos temos os e Psde
Glycine max enquanto para gene ortélogos podemos citar o g&Rr2 de Glycine max e
Glycine soja

Ha uma forte evidéncia para um evento de duplicagdgenoma apos a divergéncia
das eudicotiledoneas e um segundo evento de pdigdgédo algum tempo depois da
divergéncia de Arabidopsis e Brassica do seu aiatestnum com as Malvaceae, representado
pela planta de algodao (ADAMS; WENDEL, 2005).

A soja tem sido considerada um tetraploide est&eoeh genomas diploidizados
(GURLEY et al, 1979). Em plantas, o processo de poliploidiagped ocorrido na linhagem
de pelo menos 70% das angiospermas (MASTERSON,)18®iploidia € um processo
evolucionario onde dois ou mais genomas sao trgza o mesmo nucleo por hibridizacéo

seguida pela duplicacdo do cromossoMAGADUM et al.,2013)
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A presenca de dois genes com funcédo idéntica nongei® improvavel de ser mantida
NO CromosSOmMo a nao ser que a presenca de umadqdanextra do produto deste gene seja
vantajosa para a espécie (NOWAKal, 1997). Apos a duplicacdo, ambos genes filhos sao
mantidos no genoma por um periodo de tempo at&eldgerenciarem em alguns aspectos de
suas fungdes, este processo intitulado subfunéaigdlo, € caracterizado por ambos genes
filhos adotarem parte das fungbes do seu gene tpa®AGADUM et al, 2013) Como
exemplo temos o gerengrailed-1e engrailed-1h pares de genes do fator de transcricdo em
peixe zebra gerados por uma duplicacdo de um seégrmemossomal (FORCE& al, 1999).

Também foi possivel estabelecer as localiza¢cbegeioss nos cromossomos para as
espécies leguminos&lycine maxPhaseolus vulgarie Vigna radiatapelo banco de dados
WGS no NCBI e para Medicago truncatula a partir do Phytozome
(http://www.phytozome.net/). Os genes das pUCR®atistribuidos entre 8 cromossomos em
Glycine max 6 cromossomos efhaseolus vulgarisS cromossomos e 1 scaffold afigna
radiata e entre 5 cromossomos e 2 contigs Medicago truncatulf TABELA 6). A nao
identificacdo dos cromossomos p&t&€Pla de Vigna radiatae UCP1b e 2 de Medicago
truncatula foi devido a montagem final dos genomas dessa&ciespainda nédo ter sido
concluida.

Um mapeamento das pUCPs em arabidopsis revelocagizegene esté localizado em
diferentes cromossomos, exceto pelo getéCP2(9 éxons) AtUCP6(1 éxon), encontrados
em extremidades opostas do cromossomo 5 (BOREEKY, 2006).

De maneira similar todas as pUCPs analisadas masnleosas mostraram estar
localizadas em cromossomos diferentes, exceto gelossGmUCP2(9 éxons) e&mUCP5b
(1 éxon) deGlycine maxe os gene¥rUCP1b(9 éxons) &/rUCP5b(1 éxon), ambos da tribo
Phaseoleae.

A localizacao dos genéddUCP1, AtUCP2, AtUC4&AtUCP5dentro ou perto de regides
duplicadas no genoma de Arabidopsis (BLA&@L, 2000) e as similaridades estruturais entre
seus membros da familia multigénica Al&JCP sugerem que estes genes foram originados
através de eventos de duplicacdo. Estas observd@desuporte as subfamilias definidas na
arvore filogenética na figura 10, corroborando carexisténcia de trés grupos distintos de
pUCPs (BORECK Yet al., 2006).

Andlises das regides no genoma da soja devemadizakas para saber se@sUCPs
também podem ter se duplicado por se localizaremegides duplicadas ou foi em decorréncia

de outro evento.
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Tabela 6 — Localizagdo das UCPs nos cromossomiegdeminosas

Espécie 2n Banco de dados Gene Cromossomo
UCPlal 3
UCP1a2 1
UCP1bl 18
UCP1b2 7
. UCP2 8
Glycine max 40 WGS-NCBI UCP3 10
UCP4a 2
UCP4b 1
UCP5a 4
UCP5b 8
UCPla 10
UCP1b 8
: UCP2 6
Phaseolus vulgaris 20 WGS-NCBI UCP3 -
UCP4 2
UCP5 9
UCPla scaffold_133
UCP1b 6
UCP2 10
Vigna radiata 22 WGS-NCBI UCP3 8
UCP4 11
UCP5a 5
UCP5b 6
UCPla 4

UCP1lb contig_53621
UCP2 contig_52859

Medicago truncatule 16 Phytozome UCP3
UCP4

UCP5a
UCPS5b

Q0 w o1 -

Fonte: Producédo do préprio autor
Em amarelo os genes encontrados no mesmo cromossomo

A analise das estruturas dos éxons entre todasga€rcias de cDNA obtidas neste
trabalho nos mostra estruturas semelhantes entrespécies quando comparadas com
arabidopsis. ParaldCP1, com excec¢do ddCP1bdeCicer arietinum que teve 10 éxons e 9
introns, todas as outrd$CPslde leguminosas apresentaram 9 éxons e 8 intronsuam
estrutura, assim como para todat)&Ps2(TABELAS 7 e 8).

Para a pUCP3, com excecadoMedicago truncatulaque apresentou apenas 2 éxons e

1 intron, todas as outr&fCPs3de leguminosas apresentaram 3 éxons e 2 intréxBHIA
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9). As estruturas dasCPs4e5 foram similares em todas as espécies de legunsimssadadas
neste trabalho apresentando apenas 1 éxon (TABELAS 11).

5.2 Analises do tamanho dos transcritos, cDNAs e proteds

A andlise do nimero de aminoéacidos das UCPs doltiffoe 3 revelam semelhanca
entre as espécies leguminosas da tribo phasesteaeadas em amarelo), (305, 297 e 305,
respectivamente), excetuan@oUCP3com 303 aa e apresentando pequenas variacdes entr
os tamanhos das demais espécies, 303 a 306 path B@Pa 307 para UCP2 e 302 a 305 para
UCP3. Para as UCPs dos tipos 4 e 5 os tamanhamararientre 313 a 325 e 300 a 315,
respectivamente (TABELAS 12, 13, 14, 15 e 16).

Quanto a analise do cDNA, transcrito primario eoims, as UCPs de todos os tipos
mostraram possuir tamanhos variados, porém é iaertentar relacionar tais dados com a
expressdo do seu gene ja que quanto maior forngchito primario maior sera o gasto
energético no processo de transcricdo (CASTILLO-IR¥t al., 2002) (TABELAS 12, 13,
14,15 e 16).
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Tabela 7 — Tamanho dos éxons das UCPs1 em leguasiearabidopsis

Espécie | Gene | 5'UTR/Exon 1| Exon 1| Exon 2| Exon 3| Exon 4| Exon 5| Exon 6| Exon7 | Exon 8 | Exon 9| 3'UTR/Exon 9
Arabidopsis thaliana UCP-1 210 79 134 99 105 87 217

Cajanus cajan UCP-la 146 84 219 79 134 99 105 75 87 33 269
UCP-1b 138 84 219 79 134 99 105 75 87 33 377
UCP-lal 314 84 219 79 134 99 105 75 87 33 282
Glycine max UCP-1a2 180 84 219 79 134 99 105 75 87 33 278
UCP-1b1l 216 84 219 79 134 99 105 75 87 33 307
UCP-1b2 96 84 219 79 134 99 105 75 87 33 306
UCP-lal 314 84 219 79 134 99 105 75 87 33 325
: : UCP-1a2 240 84 219 79 134 99 105 75 87 33 324
Glycine soja
UCP-1b1 154 84 219 79 134 99 105 75 87 33 325
UCP-1b2 200 84 219 79 134 99 105 75 87 33 306
Phaseolus vulgaris UCP-la 217 84 219 79 134 99 105 75 87 33 369
UCP-1b 12 84 219 79 134 99 105 75 87 33 178
Vigna angularis UCP-la 120 84 79 134 99 105 75 87 33 136
UCP-1b 136 84 79 134 99 105 75 87 33 258
Vigna radiata UCP-la 114 84 79 134 99 105 75 87 33 203
UCP-1b 399 84 79 134 99 105 75 87 33 242
Medicago truncatula UCP-1a 106 219 79 134 99 105 75 87 33 290
UCP-1b 32 84 219 79 134 99 105 75 87 33 101
Cicer arietinum UCP-la 177 79 134 99 105 75 87 33 317
UCP-1b 79 134 99 105 75 87 33 316
Lupinus angustifalius UCP-1a 79 134 99 105 75 87 33 154
UCP-1b 79 134 99 105 75 87 33 181
UCP-1lal 204 84 219 79 134 99 105 75 87 33 161
Arachis duranensis UCP-1all 122 84 219 79 134 99 105 75 87 33 172
UCP-1b 309 84 219 79 134 99 105 75 87 33 247
Arachis ipaensis  UCP-1la 6 84 79 134 99 105 75 87 33 174
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UCP-1b 314 84 - 79 134 99 105 75 87 33 360

Fonte: Produgéo do préprio autor
Em@2l! os valores mais diferenciados
* = possui um intron no final do éxon subdividind@m 123 e 2 pb antes do cédon de iniciacao

Tabela 8 — Tamanho dos éxons das UCPs2 em legussieaaabidopsis

Espécie | Gene | 5UTR/Exon 1| Exon1 | Exon 2| Exon 3| Exon 4| Exon 5| Exon 6| Exon7 | Exon 8| Exon 9 | 3'UTR/Exon 9
Arabidopsis thaliana UCP-2 240 219 79 134 99 105 75 87 36 184
Cajanus cajan UCP-2 128 72 219 79 134 99 105 75 87 21 485

Glycine Max UCP-2 180 72 219 79 134 99 105 75 87 21 418
Glycine soja UCP-2 193 72 219 79 134 99 105 75 87 21 446
Phaseolus vulgaris UCP-2 72 219 79 134 99 105 75 87 21

Vigna angularis  UCP-2 123 72 219 79 134 99 105 75 87 21 440
Vigna radiata UCP-2 165 72 219 79 134 99 105 75 87 21 434
Medicago truncatula UCP-2 106 79 134 99 105 75 87 21 432
Cicer arietinum UCP-2 68 79 134 99 105 75 87 21 442
Lupinus angustifolius UCP-2 5 79 134 99 105 75 87 21 222
Arachis duranensis UCP-2 137 79 134 99 105 75 87 21 407
Arachis ipaensis  UCP-2 195 79 134 99 105 75 87 21 346

Fonte: Produgéo do préprio autor
Em[@20! os valores mais diferenciados
--- = regido ndo encontrada



Tabela 9 — Tamanho dos éxons das UCPs3 em leguasieaaabidopsis
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" 5'UTR/Exon | 5'UTR/Exon | Exon | Exon | 3'UTR/Exon
Espécie Gene
1 2 2 3 3
Arablt_jop3|s UCP- 71 249
thaliana 3
Cajanus cajan ng' 123 58 540 178
Glycine Max ng' 118 115 375 540 176
Glycine soja ng' 116 115 375 540 207
. UCP-
Phaseolus vulgaris 3 147 104 375 540 167
Vigna angularis ng' 491 121 375 540 204
Vigna radiata ng' 229 94 375 540 198
Medicago UCP- 78 540 65
truncatula 3
: - UCP-
Cicer arietinum 3 76 147 375 540 140
eI UCP- 148 9 375 540 08
angustifolius 3
. . _UCP-
Arachis duranensis 3 297 110 375 12
Arachis ipaensis ~ UCP-3 297 110 375 183
Fonte: Produgéo do préprio autor
Em/@2l! os valores mais diferenciados
--- = regido ndo encontrada
Tabela 10 — Tamanho dos éxons das UCPs4 em legsasieoarabidopsis
Espécie | Gene | 5'UTR/Exonl | Exonl | 3UTR/Exon 1
Arabidopsis thaliana UCP-4 131 939 154
Cajanus cajan UCP-4 230 948 125
Glveine Max UCP-4a 183 954 157
y UCP-4b 177 954 146
Phaseolus vulgaris UCP-4 232 948 382
Vigna angularis UCP-4
Vigna radiata UCP-4 257 948 375
Medicago truncatula UCP-4 269 966 223
Cicer arietinum UCP-4 301 960 182
Lupinus angustifolius ~ CCF 42 229 948 3
P g UCP-4b 282 954 150
Arachis duranensis UCP-4 191 927 210
Arachis ipaensis UCP-4 335 927 125

Fonte: Produgéo do préprio autor

--- = regido ndo encontrada
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Tabela 11 — Tamanho dos éxons das UCPs5 em legsasieoarabidopsis

Espécie | Gene |Exon-1/5UTR  |Exon-1 |Exon-1/3'UTR
Arabidopsis thaliana UCP-5 279 939 290
Cajanus cajan UCP-5 257 942 25
Glycine Max UCP-5a 22 900 221
UCP-5b 266 942 38
Phaseolus vulgaris UCP-5 186 906 256
Vigna angularis UCP-5a 185 900 111
UCP-5b 108 903 198
Vigna radiata UCP-5a 185 900 111
UCP-5b 126 903 204
Medicago truncatula UcP-5a 141 939 118
UCP-5b 354 945 239
Cicer arietinum AGF S Lo S 202
UCP-5b 432 933 280
Lupinus angustifolius UCP-5 59 918 86
Arachis duranensis UCP-5 228 975 589
Arachis ipaensis UCP-5 225 975 605

Fonte: Producao do préprio autor



Tabela 12 — Tamanho dos transcritos, cDNAs, inteon8mero de aminoacidos
das proteinas das UCPs do tipo 1 em leguminosabiElapsis

Transcrito |
Espécie Gene priméario | Introns
N° aa cDNA (pb) (pb) (pb)
Arabidopsis thaliana UCP1 306 1345 2531 1186
. . UCP1a 305 1330 3718 2388
Cajanus cajan
UCP1b 305 1430 4995 3565
UCPlal 305 1511 4642 3131
. UCP1a2 305 1373 4344 2971
Glycine max
UCP1bl 305 1438 4538 3100
UCP1b2 305 1317 4592 3275
UCPlal 305 1554 4682 3128
. : UCP1a2 305 1479 4413 2934
Glycine soja
UCP1bl 305 1394 4558 3164
UCP1b2 305 1421 4648 3227
. UCPla 305 1501 3920 2419
Phaseolus vulgaris
UCP1b 305 1105 3454 2349
. . UCP1a 305 1168 3957 2789
Vigna angularis
UCP1b 305 1306 3496 2190
. : UCP1la 305 1229 3916 2687
Vigna radiata
UCP1b 305 1553 3739 2186
: UCP1a 303 1305 4381 3076
Medicago truncatula
UCP1b 305 1048 3992 2944
. - UCP1la 306 1412 5062 3650
Cicer arietinum
UCP1b 304 1228 4582 3354
. . UCPla 304 1069 4210 3141
Lupinus angustifolius
UCP1b 303 1132 4078 2946
UCP1lal 305 1280 4008 2728
Arachis duranensis  UCP1lall 305 1209 3727 2518
UCP1b 305 1471 3808 2337
. . UCPla 305 1092 13599 12507
Arachis ipaensis
UCP1b 305 1586 3972 2386

Fonte: Producao do préprio autor



Tabela 13 — Tamanho dos transcritos, cDNAs, inteon8mero de aminoacidos
das proteinas das UCPs do tipo 2 em leguminosabiElapsis

Transcrito |
Espécie Gene primario | Intron
N° aa cDNA (pb) (pb) (pb)

Arabidopsis thaliana  UCP2 305 1339 2798 1459

Cajanus cajan ucpP2 297 1504 4423 2919
Glycine max ucP2 297 1489 4498 3009

Glycine soja UCpP2 297 1530 4472 2942
Phaseolus vulgaris UCP2 297 891 5392 4501

Vigna angularis UCP2 297 1454 5022 3568
Vigna radiata ucpP2 297 1490 5115 3625

Medicago truncatula  UCP2 300 1438 4282 2844
Cicer arietinum UCP2 307 1431 3816 2385

Lupinus angustifolius  UCP2 300 1127 4704 3577
Arachis duranensis ~ UCP2 300 1444 4590 3146

Arachis ipaensis UCP2 300 1441 4587 3146

Fonte: Producédo do préprio autor

Tabela 14 — Tamanho dos transcritos, cDNAs, inteon8mero de aminoacidos
das proteinas das UCPs do tipo 3 em leguminosabiElapsis

Transcrito |
Espécie Gene primario | Intron
N° aa cDNA (pb) (pb) (pb)
Arabidopsis thaliana UCP3 305 1235 1789 554
Cajanus cajan UCP3 303 1268 2187 919
Glycine max UCP3 305 1324 2801 1477
Glycine soja UCP3 305 1353 2834 1481
Phaseolus vulgaris UCP3 305 1333 2688 1355
Vigna angularis UcP3 305 1731 2620 889
Vigna radiata UCP3 305 1436 2624 1188
Medicago truncatula  UCP3 302 1049 1959 910
Cicer arietinum UCP3 305 1278 2446 1168
Lupinus angustifolius  UCP3 305 1170 2518 3040
Arachis duranensis UCP3 304 1331 2050 719
Arachis ipaensis UCP3 304 1502 2235 733

Fonte: Producao do préprio autor



Tabela 15 — Tamanho dos transcritos, cDNAs, inteon8mero de aminoacidos
das proteinas das UCPs do tipo 4 em leguminosabiElapsis

Transcrito |
Espécie Gene primario | Intron
N° aa cDNA (pb) (pb) (pb)

Arabidopsis thaliana UCP4 313 1224 1224 0

Cajanus cajan UCP4 316 1303 1303 0

. UCP4a 317 1294 1294 0

Glycine max

UCP4b 317 1277 1277 0

Phaseolus vulgaris UCP4 316 1562 1562 0

Vigna angularis ucer4 .l e e

Vigna radiata UCP4 316 1580 1580 0

Medicago truncatula UCP4 322 1458 1458 0

Cicer arietinum UCP4 320 1443 1443 0

. . UCP4a 316 1250 1250 0
Lupinus angustifolius

UCP4b 318 1386 1386 0

Arachis duranensis UCP4 325 1328 1328 0

Arachis ipaensis UCP4 325 1387 1387 0

Fonte: Producédo do préprio autor

Tabela 16 — Tamanho dos transcritos, cDNAs, inteondmero de aminoacidos
das proteinas das UCPs do tipo 5 em leguminosabilapsis

Transcito |
Espécie Gene primario | Intron
N° aa cDNA (pb) (pb) (pb)

Arabidopsis thaliana ycps 313 1508 1508 0

Cajanus cajan  UCP5 314 1224 1224 0

. UCP5a 300 1143 1143 0
Glycine max

UCP5b 314 1246 1246 0

Phaseolus vulgaris  UCP5 302 1348 1348 0

. . UCP5a 300 1196 1196 0
Vigna angularis

UCP5b 301 1209 1209 0

. . UCP5a 300 1196 1196 0
Vigna radiata

UCP5b 301 1233 1233 0

. UCP5a 313 1198 1198 0

Medicago truncatula

UCP5b 315 1538 1538 0

: - UCP5a 315 1295 1295 0
Cicer arietinum

UCP5b 311 1645 1645 0

Lupinus angustifolius ycps 306 1063 1063 0

Arachis duranensis UCP5 309 1792 1792 0

Arachis ipaensis  UCP5 309 1805 1805 0

Fonte: Producédo do préprio autor
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5.3 Analises das sequéncias de cDNAs, proteinas e prdaores das UCPs em soja

Os cDNAs, proteinas e promotores deduzido&lgeine maxoram alinhados usando
o programa CLUSTAL W (http://www.ebi.ac.uk/Toolsimdustalw2/). A identidade foi
dividida em trés categorias diferentes: alta erde€ér1-99%), moderada em amarelo (41-70%)
e baixa enfiGHmeIho (1-40%).

Entre os 10 genes analisados, a identidade ensegagncias de cDNAs deduzidas foi
bem variavel, mostrando alta identidade de 77 -88f¢ as UCPs do tipo 1 e moderada a alta
identidade (61-92%) entre as do tipo 4 e 5. As U@&Stipos 2 e 3 apresentaram identidade
moderada quando comparadas com as outras UCPs, dertd-70% para o tipo 2 e de 49-
57% para o tipo 3 (TABELA 17).

Para as sequéncias de aminoacidos pode-se na@adeditidade (75-93%) entre as
UCPs dos tipos 1 e 2, assim como entre as UCRfdsst e 5 (72-92%). Quando comparadas
as demais UCPs com as do tipo 3 todas apresenbaizenidentidade (32-40%). A analise das
sequéncias de promotores apresentou identidaderatadentre todas as UCPs (TABELAS 18
e 19).

Tabela 17 — Analises das sequéncias de cDNAs &m soj
UCP1al|UCP1a2| UCP1bl| UCP1b2| UCP2|UCP3|UCP4a| UCP4b| UCP5a| UCP5h

UCPlal ----- 91% 79% (7% 65% 57% 53% 55% 58% 54%
UCPlaz 91% ----- % 75% 70% 56% 53% 51% 55% 51%
UCPl1lbl /9% 5% ----- 93% 70% 54% 50% 50% 57% 51%
UCP1b2 7% 5% 93% ----- 69% 55% 50% 50% 56% 50%
UCpP2 65% 70% 70% 69% ----- 56% 51% 52% 59% 54%
UCP3 57% 56% 54% 55% 56% ----- 49% 50% 54% 52%
UCP4a 53% 53% 50% 50% 51% 49% ----- 92% 70% 4%
UCP4b 55% 51% 50% 50% 52% 50% 92% ----- 2% 73%
UCP5a 58% 55% 57% 56% 59% 54% 70% [2% ----- 61%

UCP5b 54% 51% 51% 50% 54% 52% [4% [73% 61% -----

Fonte: Producéo do préprio autor



Tabela 18 — Analises das sequéncias de proteinasjam

UCPlal| UCPla2| UCP1b1l| UCP1b2| UCP2| UCP3| UCP4a| UCP4b| UCP5a| UCP5hb
UCPlal ----- 97% 90% 89% 77%

UCPla2 97% ---- 89% 88% 78% B6% [B8%
UCP1bl 90% 89% ----- 96% 76% Bi% BiI%
UCP1b2 89% B7% 96% ---- 75% B6% [B6%

34%

ucp2 76% [T76% 74% 74% ----- 36%

ucps  EEEF ESEp BB GSOb BED - 32% 32% 35% 35%

UcP4a Bilb BB B60 G630 BEb BEh - 96% 75% 84%
ucP4ab BB B0 BB B60 BB BEIb 96% - 76% 83%
ucPpsa EESb B8 B80 B8O B0 BEb 80% 81% - 74%
ucpsh BESb BEO0 BBO0 B0 BB BB 84% 84% T71% -----

Fonte: Producéo do préprio autor

Tabela 19 — Analises dos promotores dos cDNAs @ziRd Em soja

UCP1lal| UCP1la2| UCP1b1l| UCP1b2| UCP2| UCP3| UCP4a| UCP4b| UCP5a| UCP5b

UCPlal ----- 53% 55% 52% 52% 49% 54% 52% 56% 53%
UCPla2 53% ----- 44% 44% 46% 49% 47% 48% 43% 46%
UCP1bl 55% 44% ----- 62% 53% 50% 56% 52% 58% 51%
UCP1b2 52% 44% 62% ----- 53% 52% 51% 53% 52% 50%
UCP2 52% 46% 53% 53% ----- 52% 55% 53% 50% 50%
UCP3 49% 49% 50% 52% 52% ----- 50% 51% 54% 52%
UCP4a 54% 47% 56% 51% 55% 50% ----- 69% 51% 56%
UCP4b 52% 48% 52% 53% 53% 51% 69% ----- 50% 56%
UCP5a 56% 43% 58% 52% 50% 54% 51% 50% ----- 50%

UCP5b 53% 46% 51% 50% 50% 52% 56% 56% 50% -----

Fonte: Produgéo do préprio autor
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5.4 Analises das sequéncias especificas das UCPs

Alinhamentos de todas as sequéncias de proteisad@@as ( tipo 1-6) foram obtidos
atravées do CLUSTALW para a analise e identificadas trés SPTE (Sinal Proteico de
Transferéncia de Energia) presentes em todas as,W&Rm como a identificacdo das quatro
assinaturas especificas das UCPs presentasiméices transmembranares (apéndices 02, 03
e 04).

Em todas as UCPs analisadas foi possivel localizpresenca das trés cépias da
assinatura SPTE, enquanto que outros membros FGA8upm apenas uma ou duas copias
como proposto por Boreclat al. (2001a). Também foi possivel localizar os quatmithios
a-hélices especificos das UCPs presentes no prijregundo, quarto e sexto segmeimto
hélice transmembranar, assim como a presendauldet(Cys/Thr-His) especifico da UCP no
quinto segmenta-hélice transmembranar (JEZEK; URBANKOVA, 2000).

As trés copias da assinatura SPTE e as quatroaassia especificas das UCPs
encontradas em todas as UCPS analisadas mostramaatdes especificas em algumas
espécies e tipos de UCP. As UCPs analisadas fomamparadas com as sequéncias de
arabidopsis thaliana{UCP1, AtUCP3 e AtUCH%ara as UCPs dos tipos 1 e 2, tipo 3 e tipos
4, 5 e 6 respectivamente, e os aminoacidos vasideeam marcados effilibsa. A tabela 20
mostra a legenda de cada aminoacido, sua abreyiadissim como suas caracteristicas
relacionadas ao grupo R (afinidade a 4gua, poldeidaa natureza).

Para as UCPs do tipo 1 e 2 as sequéncias do SRiHEawa para as trés assinaturas
respectivamente em: (Pro-Leu-Asp-Thr-Ala/Val-Lysi®Mal-Arg-Leu-GIn-Leu-GIn), (Pro-
Thr-Asp-Leu/lle-Val-Lys/Glu-Val-Arg-Leu-GIn-Ala/SéFhr-Glu/Asp) e (Pro-Val/lle-Asp-
Val-Val-Lys-Ser/Leu-Arg/Ser-Met-Met-Gly-Asp). Paras UCps do tipo 3 em: (Pro-
Leu/lle/Val-Asp-Leu/Ala-lle/Val/Thr-Lys-Thr-Arg-LelMet-GIn-Leu-His), (Pro-Ala-Asp-
Leu-Met/Val/lle-Lys-Val-Arg-Met-GIn-Ala-Asp) e (Prédla-Asp-Val-lle/Val-Lys-Thr-Arg-
Met-Met-Asn-GIn). E para as UCPs do tipo 4, 5 er8 @ro-Leu-Asp-Leu-lle-Lys-Val-Arg-
Met/Leu-GlIn-Leu-GIn/His), (Pro-Ala-Asp-Val/Leu-Al&kr-Met-Val-Arg-Met-GIn-Ala-Asp)

e (Pro-Val/lle-Asp-Val-lle/Val-Lys-Thr-Arg-Val/MeiMet-Asn/Ser-Met/Ala).
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Tabela 20 — Classificacdo do grupamento R de aadzoacido

Afinidade a agua Polaridade Natureza Aminoacido

Glicina (Gly/G)

Alanina (Ala/A)
Apolar Alifatico

Valina (Val/V)
Leucina (Leu/L)
Hidrofobicos Isoleucina (lle/l)
Fenilalanina (Phe/F)
Apolar Aromatico
Triptofano (Trp/W)
Apolar Amina secundaria Prolina (Pro/P)
Apolar Metionina (Met/M)
Sulfonado )
Polar ndo carregado Cisteina (Cys/C)
Polar ndo carregado Aromatico Tirosina (Tyr/Y)
Serina (Ser/S
Polar ndo carregado Hidroxilado ina ( )
Treonina (Thr/T)
Polar néo carregado Dicarboxilico Asparaglna (Asn/N)
Hidrofilicos Glutamina (GIn/Q)
Histidina (His/H)
Polar carregado positivamen Basico Lisina (Lys/K)
Arginina (Arg/R)
Amida de é&cido Acido aspartico (Asp/D)

Polar carregado negativamente dicarboxilico ]
Acido glutamico (GIU/E)

Fonte: Producao do préprio autor

Em soja, as trés sequéncias SPTE das GmUCPs das ltig 2 foram totalmente
conservadas. N&SmUCPsdo tipo 3 apenas o primeiro SPTE teve duas sulggiés quando
comparadas com arabidopsis, treonina (polar na@g=aao) para isoleucina (ndo polar) e
metionina para leucina (ambos nao polares). PaErasCPsdos tipos 4 e 5, com excecéo de
GmUCP4be 5a que tiveram uma substituicdo no terceiro SPTE dm@écido valina para
isoleucina (ambos nédo polares), to@&mUCPsdestes tipos apresentaram os trés SPTE bem
conservados.

Quanto as quatro assinaturas especificas das USRipds 1 e 2 ocorreram as seguintes
variacbes nas sequéncias analisadas respectivaméhlke-Cys-Val/Phe-Gly/Ala-Glu-
Val/Phellle/Ala/Leu-Cys/Thr/Ser-Thr-lle/Leu), (Gheu/lle/Met-His/GIn-Arg/His-GIn-
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Cys/Phe-Leu/Val/lle-Phe/Tyr/Asn-Gly-Gly-Leu-Arg-H8ly/Arg-Met/Leu),  (Pro/Ala-Asn-
Val/lle-Ala/Thr-Arg-Asn-Ala/Gly-lle-lle/Val-Asn-AlaAla-Glu-Leu-Ala-Ser) e (Glu-GIn-
Ala/Thr/Val-Ly/GIn/Arg-Lys/Arg/Asn/Met-Tyr/Phe/Valle/Leu-Val/Phe/lle/Leu/Ala). Para
as UCPs do tipo 3 em: (Ser-Ala-Met-Val/Met-Ala-Get/Thr/Ala-Val/Thr/Ser-Thr-Phe/Tyr),
(Ala-lle/Val-lle/Leu/Phe-Arg-His-Leu/Met-Phe/Met-T3f hr/Ser-Pro-lle/Leu-Arg-lle-
lle/Val-Gly), (Pro-Asn-lle/Val/Ala-GIn-Arg-Ala-Phea-eu-Val-Asn-Met-Gly-Glu-Leu-
Ala/Thr-Cys/Val) e (Glu-Lys-Phe/Leu-Arg-Leu/Lys/Ghksn-Leu/Phe/lle-Ala/Ser). E para as
UCPs dos tipos 4, 5 e 6 em: (Ser/Ala-lle/Val-Val/Ala-Gly-Cys/Ser/Ala-Ser/Thr/Leu-Thr-
His), (Thr-Val/Met/lle/Leu-Leu-Arg-GIn-Thr/Leu/Me#la/Cys/Val-Leu-Tyr-Ser-Thr/Ala-
Thr-Arg-Met-Gly-Leu/lle), (Leu-Thr-lle/Val-Asn-ArdAla-Met-Leu/lle-Val-Thr-Ser/Ala-
Ser/Ala-GIn-Leu-Ala-Ser/Thr) e (Glu-GIn-Val/Leu-LABly-Leu/Val-Phe/Leu).

Em soja, as quatro sequéncias especificaGud$CPgos tipos 1 e 2 apresentaram
variacbes dos residuos quando comparadas com @palidNa primeira assinatura ocorre
duas substituicbes em todas @nUCPs valina e glicina por fenialalina e alanina
respectivamente (todos apolares), além de umaitsug@b apenas na&mUCPslbde
isoleucina por leucina (ambas apolares) e outraeapraGmUCP2 valina por fenilalanina
(ambas apolares). Na segunda assinatura tarBmdiCPslaguantoGmUCP2sofreram
substituicdo de fenilalanina (apolar) por tiros{palar ndo carregado) enquanto que nas
GmUCPs1ha substituicdo ocorreu por arparagina (tambénr pdla carregado). Todas as
GmUCPssofreram a substituicdo do ultimo residuo metiangor uma leucina (ambas
apolares). Na terceira assinatura todasmatJCPssofreram substituicbes entre aminoacidos
apolares, no terceiro residuo de valina por isaheue substituicdo especifica do primeiro
residuo prolina por alanina @GmUCP2e do sétimo residuo alanina por glicina GasUCPs
do tipo 1. Na quarta assinatura toda&asJCPslsofreram substituicdo no terceiro residuo
alanina (apolar) por tirosina (polar ndo carregadmdassmUCPssofreram substituicdo do
sexto residuo tirosina (polar ndo carregado) @oitdlanina no tipo 1 e por valina no tipo 2
(ambos apolares), além da substituicdo especifieaas do tipo 2 do oitavo residuo valina
por isoleucina (ambos apolares).

Quando analisamos as modificacdes ocorridas retsogassinaturas especificas no
tipo 3, para a primeira assinatura podemos ver swiastituicées no sétimo e oitavo residuo
serina (polar n&o carregado) e valina (apolarpaetsvamente, por duas treoninas (polar nao
carregado). Na segunda assinatura ocorrem trésitaigi®es sem alterar a polaridade no

terceiro, nono e décimo quarto residuo leucinanirex e isoleucina respectivamente por
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metionina, serina e valina. N&do ocorreu modificag@o terceira assinatura e a quarta
apresentou apenas substituicdo de duas leucir@ar@g) no quinto e sexto residuo por lisina
(polar néo carregado) e fenilalanina (apolar).

Por udltimo, quando analisamos @mUCPsdos tipos 4, 5 e 6 podemos notar na
primeira assinatura a substituicdo do segundouesibleucina por valina na GmUCP5b
(ambas apolares), do terceiro residuo valina pdeusina em GmUCP4 (ambas apolares) e
5b, bem como do sétimo residuo serina por treoeamaGmUCP5a (ambas polares nao
carregadas). Na segunda assinatura aconteceu apm@asubstituicdo do sexto residuo
treonina (polar ndo carregado) por leucina (apoN&)terceira assinatura todas as GmUCPs
sofreram substituicdo do terceiro residuo isoleugapolar) e o décimo primeiro residuo
serina (polar ndo carregado) por valina e alarespactivamente (ambos apolares), apenas
GmUCP5a sofreu uma substituicdo adicional do oitas@uo leucina por isoleucina (ambos
apolares). Na quarta assinatura ocorreram modif&sago quarto residuo lisina por arginina
em todas as GmUCPs e no sétimo residuo fenilalaparaleucina com excecdo da
GmUCPb5a.

As mudancas de aminoacidos encontradas entrenes getélogos das GmUCPs
sdo decorrentes de substituicdes ocorridas noss gmuificantes da UCP, o que acaba
provocando mudancas nas sequéncia de aminoaciadasleia polipeptidica.

O efeito mais evidente causado por essas mudangaaminodcidos é na
estabilidade proteica (KOUKOURITAKdt al, 2007; ODEet al,, 2007). A explicacao fisica
disto pode variar desde restricbes geométricasiifuibdo de uma cadeia lateral pequena
para uma volumosa no interior da proteina), a@fdisico-quimicos (substituicdo de um
residuo hidrofébico para um polar), e o rompimetgdigacdes de hidrogénio (SHIRLEY
et al, 1992).

Também é possivel que a substituicdo do aminoadédoafete a estabilidade da
proteina, mas que cause uma alteragdo na flexiidioda proteina. E sabido que a
capacidade das proteinas submeterem-se a mudamfasitacionais € essencial para suas
funcdes (SONGt al, 2005). Uma mutacéo que torna a proteina mugidaiou que afeta
conformacdes alostéricas, pode afetar significatersie a funcdo proteica (SONgB al.,
2005). Por outro lado, uma mutacdo que desestal@litorna a proteina muito flexivel,
poderia levar a agregacao e a formacéo de fifBI@ARD et al, 1990).

A substituicdo de um residuo de aminoéacido catalibiu préximo de um grupo

catalitico certamente afeta a funcéo proteica (YAMYet al, 2006). A substituicdo de tal
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residuo pode ndo cessar completamente a reacdo,poutksia alterar sua cinética
(KOUKOURITAKI et al, 2007).

A substituicdo de um residuo de aminoacido nates& de um peptideo sinalizador
poderia resultar em uma localizacdo subcelulaedesptideo diferente daquela da proteina
nativa que interage com o peptideo (TIE&I, 2006; KRUMBHOLZet al, 2006). Isto
poderia causar uma grande reducdo na concentragiotéina no compartimento onde ela
evoluiu para funcionar. Além disso, a presencaad@siteina em um compartimento “nao-
desejado” poderia afetar o funcionamento de opir@tginas que ali atuam (HANEMANN
et al.,2000).

Uma substituicdo de um residuo de aminoacido iladd em uma interface, ou
dentro de um sitio de ligacéo, poderia afetar dti@araente a ligacdo entre moléculas que
interagem (tais como proteina-ligante, proteindgina, proteina-DNA, ou proteina-
membrana) (UNGCet al, 2006). Isto poderia ser causado simplesmenteuporefeito
geométrico, como por exemplo no caso de uma céateral volumosa ser introduzida em
umpocketde ligacao estreito, podendo bloquear a entradad&ante no sitio ativo (VAN
WIJK et al, 2003). A substituicdo de um residuo de amin@agite leva a uma alteracao
na geometria do sitio ativo poderia afetar o reeomhento do ligante e reduzir, ou alterar
a especificidade (HARDT; LAINE, 2004). Quase todassubstituicdes de residuos de
aminoacidos localizadas na interface de ligacatamife ligacdo entre as moléculas que
interagem (ORTIZt al, 1999). A afinidade de ligacdo poderia diminuiraumentar por
causa da substituicdo, o que levaria a uma alerdgafinidade obtida com a proteina

nativa, podendo afetar outros processos celula@NESet al, 2007).

5.5 Analises das relacdes filogenéticas entre as UCP&ldguminosas

A analise filogenética demonstrou que os genes mada familia multigénica das
UCPs das espécies leguminosas (familia fabaceakgadas estdo divididos em quatro
clados de genes 6rtologos (Figura 12). O primdadacdas UCPs do tipo 1, subdividindo-se
em dois ramos (UCP1a e 1b),0 segundo das UCPpal@,tb terceiro das UCPs dos tipos 4,
5 e 6 e 0 quarto ramo das UCPs do tipo 3.

A divisdo dos clados foi realizada levando em afersicdo os valores de bootstrap
obtidos na divisdo dos ramos da arvore filogené@saquatro clados obtiveram valor de 99%,

indicando que em 1000 replicatas, em 99% delasrsddrmadas aquela ramificacao.
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Apés as analises filogenéticas foi proposta umssifiaacao para os genes analisados

Nenhuma UCP do tipo 6 foi localizada dentre asr@gasas. As UCPs délycine maxestao
marcadas em caixas amarelas.

Figura 12 — Arvore filogenétiadas pUCPs em leguminosas
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Fonte: Producédo do préprio autor

Arvore filogenética ndo enraizada para pUCPs dentégpsas obtida pelo programa MEGAS.2. As sequéncia
foram alinhadas utilizando o programa CLUSTALX ®pologia da arvore e distancia evolucionaria foram

estimadas usando o método neighbor-joining (10@@st@ps). Chaves indicam a separagdo de cadacualati
pPUCP. As pUCPs de soja estdo marcadas dentroxiescanarelas.
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5.6 Splicing alternativo

A analise da sequéncia gendmicaGlgcine maxcontra o banco de EST mostrou a
possibilidade de um splincing alternativo para@pgéo do transcrito primario da UCP1b1.
Em virtude deste achado, uma analise mais rebusoadaalizada entre os dois transcritos,
cDNAs e proteinas obtidas.

A estrutura do gen€mUCP1blao realizar o splicing reduz de 9 éxons para ai€£xo
(FIGURA 13 e TABELA 21). Tal modificacdo alteraa@manho do cDNA em 94 pb, 776 pb
no transcrito e 682 no tamanho dos introns, podsuitentidade de 85,64% entre os dois
cDNAs. A regido promotora continua sendo a mesméoea 0 oitavo éxon tenha se tornado
maior naGmMUCP1b1SplQuanto a proteina podemos ver um aumento desXus para a
proteina codificada pel&mUCP1b1lSplo que produz um aumento do quarto segmento
citosolico e modificacdes a partir do segundo resida quarta assinatura especifica da
GmUCP1b1

Embora ndo tenham ocorrido modificacfes tédo retegama proteina codificada pelo
geneGmUCP1b1Splnovas abordagens devem ser feitas para elucigapel biol6gico do

splicing alternativo ocorrido neste gene.

Tabela 21 — Comparacao do tamanho dos transa@d$As e proteinas entre as
UCP1bl e UCP1b1Spl

Espécie Gene Tznealie)
P N° aa cDNA primario | Introns
. UCP1b1l 305 1438 4538 3100
Glycine max
UCP1b1Spl 331 1344 3762 2418

Fonte: Producao do préprio autor

Figura 13 — Representacdo esquematica dos genekbl@RJCP1b1Spl

UCP1b1 - -

. -
UCPIbISpI - B B B R - —
100 Pb e

Fonte: Producao do préprio autor
O éxons estao representados em retangulos (regidazida em preto e UTR em cinza) e os intronsienas
continuas de cor preta.

A ocorréncia do splicing alternativo permite quimacdes especificas de um anico
gene se modifiguem dependendo de sinais do ampgarEndo transcritos maduros distintos,
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e conferindo assim uma maior plasticidade a ex@cegénica (LAREALEt al, 2004; SHARP,
2009).

Este tipo de splicing alternativo ocorrido se ct@za como uma reténcgdo de intron
(intron retention. Kim et al.(2007) ainda propdéem que, de uma forma geral neugdo dos
animais, o intron retention seria o tipo mais ral®.no caso da angiosperma Arabidopsis
thaliana, o tipo de splicing com freqiiéncia matia séria o intron retention, que, curiosamente,
também é a forma mais comum de splicing alternaimceucariotos unicelulares.

Modrek e Lee (2003) propuseram uma hip6tese panmmpartancia do splicing
alternativo na evolugao: o mecanismo aumentaraxa tle mudangas evolutivas em exons
especificos. Pois 0 éxon pertencente ao splicitagiasujeito a possiveis mutagcdes enquanto
0 éxon “principal” ainda continuaria ativo, positando uma variadade maior.

5.7 Oligonucleotideos iniciadores e temperatura de arshento

Os primers desenhados (TABELA 22) variaram em congnto de 17 a 24 pb, com
temperatura de anelamento entre 55,5 a 65,4 °@anteo do fragmento a ser amplificado
entre 74 a 435 bp. Os primers desenhados sao ohastia Tabela 22. Nesta mesma tabela
também sdo mostrados os genes MTP BEBKIP 16 e UKN1 (HU et al, 2009) e os genes
referentes a familia multigénica do EHBARAIVA et al, 2014) que foram usados como
genes de referéncia para verificacdo da exprestdtora dos genes da familia multigénica da
UCP durante o desenvolvimento e condi¢des dessstr® alinhamento multiplo usado para
0 desenho dagrimerspode ser encontrado no apéndice 05.

Tabela 22 — Caracteristicas dos iniciadores utibzanas reagées de PCR

Gene Proteina Sequéncia do primer (5'— 3) Temperatura Amplicon
de anelamento | (bp)
°C)

UCPlal UCP1 Fwd GCAATACATTTCCGATTTCCAG 63.6 97
Rev GTTTGAGTCCTTCCCTTCTTCT

UCPla2 UCP1 Fwd TAAGTCCAAATCCGACCTCTCT 65.4 309
Rev CCACATAGAAAGTCTTAACAGGG

UCP1bl UCP1 Fwd CGTCAATGTTTGAATGGTGGT 59.4 169
Rev CTTTCACAAGATCAGTTGGATTC

UCP1bl UCP1 Fwd TGAGACAGGAAGGAGTTGGA 61.6 435

spl Rev GAGATAGGTGATAAGAAGGAAAGG

UCP1b2 UCP1 Fwd GTGGCAATTCCAAATCCGAT 504 181
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Rev GTTCCCAGCAAACCCCTATATC

uUcp2 ucp2 Fwd AAGAAGGTAGGGATTGATGATGG 63.6 79
Rev CTCTAGCAATGGTCTTAACTGTG
UCP3 UCP3 Fwd TCGTGCTGAAGGATTTCAAGGA 63.6 187
Rev CGTTGCCGCTAAACCTGAC
UCP4a UCP4 Fwd GTACGACCAGTTCAAAGAAAC 61.6 151
Rev CCTCATGTTCATCACCCTC
UCP4b UCP4 Fwd TCCCATTAGTTACCTCTTTCCTG 55.5 100
Rev GAAGCGATGCCTCCTTCA
UCP5a UCP5 Fwd TCCCACTCCAATGCCTCC 57.3 74
Rev GTCCCTCCGACTGAACGAT
UCP5b UCP5 Fwd TAGTCCAACAAGAAGGCGTG 61.6 96
Rev CGTAGAGTCCCATGCGA
EF1p® Fator de Fwd CCACTGCTGAAGAAGATGATGATG 63.6 134
" Rev AAGGACAGAAGACTTGCCACTC
elongacédo fi
UKN12 Proteina Fwd TGGTGCTGCCGCTATTTACTG 63.6 74
. . Rev GGTGGAAGGAACTGCTAACAATC
hipotética
SKIP SKP1/Ask- Fwd CCACTGCTGAAGAAGATGATGATG 50.7 60
Interacting Rev AAGGACAGAAGACTTGCCACTC
16 .
Protein 16
MTP? Metalloprotease, Fwd CGCTCCAAGTGCTCCTCATTAG 63.6 71
Insulin Rev TGAAGTAACCGACGCCAACG
degrading
enzyme
EFly Fator de Fwd GATTTCATGTAGCCGTAGCC 59.8 182
» Rev ATTTAAGACATCCCTCCTCAG
la® elongacédod
EFla Fator de Fwd ATCATCGTGGTTACTCCTTTAT 59.8 199
" Rev TCAGACTCTTCTTACCATCA
laz? elongagéod
EFlo Fator de Fwd ATGCGATCATAGTTACATTTATAG 63.6 198
" Rev AGTTCTCATACAGCTTATAAAATAG
1k? elongagéod
EFlo Fator de Fwd GGATGTCGTTTCTTATGGT 57.5 189
" Rev CAAACACAACACATTAAAACAG
2a elongacédod
EFla Fator de Fwd TTTCTGTACTCTTGTGTCTTCT 57.5 159
» Rev ACAAACACAACACATTAAAACAC
2k elongacéod
EFlo 3# Fator de Fwd TGTAGGGAACTTGTTTATCA 63.6 140
" Rev ACTATGCAGCTTATTGTTCT
elongagéod

Fonte: Producéo do préprio autor
@As sequéncias de primers dos geneESKIP16, MTP e UKN1 foram obitidas de Hu e{2009), enquanto
que as dos genes EFfbram obtidas de Saraied al. (2014).

5.8 Qualidade do RNA total
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O RNA total foi extraido de varios tecidos (floresmentes, vagens, cotilédones, folhas
unifolioladas, folhas trifolioladas, raizes, hiptl® e epicétilos) em diferentes estadios de
desenvolvimento. O RNA total também foi isoladdalbas e raizes de plantas com treze dias
apos a semeadura em duas condi¢cdes de estressePES).

A quantificacdo em espectrofotdmetro mostrou queets;oes 260/280 e 260/230
ficaram entre 2 e 2,03 e 1,0 e 2,29, respectivaan@um base nas relacdes 260/280 e 260/230,
a qualidade do RNA extraido foi considerada bométlia de concentracdo do RNA total foi
de 136,9 e 114fg/uL. (TABELA 23).

Em relagdo a integridade, os perfis observados elodg agarose demonstram a
integridade dos RNAs analisados, ja que foram limagas as bandas do RNA ribossomal
referentes as subunidades 18S e 28S (FIGURA 14).

5.9 Qualidade do cDNA obtido pela reacdo de transcrigireversa

A qualidade do cDNA produzido via transcri¢céo reeefoi verificada através da PCR,
usando todas as amostras de cDNA produzido. A baaideente a@amplicondo geneEFla
la, usado para as reag0Oes, foi evidenciada nas miésramostras analisadas, demonstrando
boa qualidade do cDNA produzido (FIGURA 15).

5.10 Especificidade dogprimers

Neste estudo, 10 genes referentes a familia moitgéda UCP (UCP1lal, UCPla2,
UCP1bl, UCP1b2, UCP2, UCP3, UCP4a, UCP4b, UCP5&R50), assim como o splicing
alternativo no gen&/CP1b1(UCP1b1Spltiveram sua expressao avaliada por RT-gPCR em
varios tecidos durante o desenvolvimento e em c¢oedi de estresse (PEG e AS). A
especificidade dos onze parespdenersda UCP foram avaliadas por RT-gPCR.

As andlises das curvas de dissociagdo mostraramesenga de um Uunico pico,
evidenciando, desta forma, que um Unico produtargilificado e que ndo houve formacéo de
dimeros deprimers (Figura 16). A especificidade também foi confirmadtravés de
eletroforese em gel de agarose 2%, onde se obsamw@senca de um unico fragmento com o

tamanho do amplicon esperado para todos o0s gesiadds.
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Figura 14 — Eletroforese em gel de agarose do RitEA t

Folha Controle PEG Acido salicilico
1] 6 12 2 1] 6 12 24 0 6 12 24 {horas)
RHAr 28s
RHAr 18s
Raiz .y -
Controle PEG Acido salicilico
] 6 12 24 ] 6 12 24 0 G 12 24 {horas)
RMNAr 28s
RHAr 18s

Desenvolvimento

Faolha Folha o
trifoliolada unifoliolada Cotilédones Epicotilos
m 22 45 m 22 m 22 m 22 45 {dias)

RHAr 28s
RHAr 18s

Hipocdtilos Raiz Flor VYagens Sementes

10 27 45 10 27 45 45 5163 Seca 24h (4iag)

RMAr 28s
RMAr 18s

Fonte: Producédo do préprio autor
Andlise da integridade do RNA extraido em gel derese (1,5%), evidenciando as bandas do RNA rilnesiso

18S e 28S. A definicdo das amostras estd mostmadaln
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Figura 15 — Produto da PCR

01 02 03 04 05 06 07 08 09 10 11 12

- ’ "
Sty
ke di T Y p— b e

13 14 15 16 17 18 19 20 21 22 23 24

32 33 34 35 36 73 38 39 40 41 42 43 44 45

Fonte: Producédo do préprio autor
Eletroforese em gel de agarose (2%) dos produtasngiificacdo do gene dator de elongacéo 1 alfa (&Flx

1a) para avaliacdo da qualidade do cDNA produzid®@®&. Raias 01-12: folhas de soja de plantas cen&ol
tratadas com polietileno glicol (PEG 100g/L) e acwhlicilico (AS 0,5mM); Raias 13-24: raizes denpia
controle e tratadas com polietileno glicol (PEG d/Q) e &cido salicilico (AS 0,5mM); Raias 25-45:aatas de
varios tecidos (Semente seca, semente embebidalugie nutritiva de Hoagland por 24 horas, raizhdo
unifoliolada, folha trifoliolada, cotilédones, higtilo, epicotilo, flores e vagens) da planta emosiestagios de
desenvolvimento, compreendendo estagios vegetativibe 22 dias apds a germinacao — DAG) e repnomhuti
45 DAG (inicio da floracédo), 54 DAG (nove dias apdsicio da floracdo) e 63 DAG (dezoito dias apdsicio
da floracao).
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Tabela 23 — Valores médios das concentracdes@eslale absorbancias dos RNAs

Média das
Tratamentos concentracoes Relacédo 260/280 | Relacédo 260/230
(ng/uL)
Controle Oh ft 313,8 2,13 1,49
Controle 6h ft 523 2,11 2,0
Controle 12h ft 361 2,0 1,5
Controle 24h ft 462,3 2,15 2,1
Controle 0Oh raiz 346,7 2,0 1,62
Controle 6h raiz 587 2,09 2,21
Controle 12h raiz 407,2 2,13 1,65
Controle 24h raiz 592,7 2,04 1,42
PEG Oh ft 426,2 2,1 1,51
PEG 6h ft 569,1 2,12 2,29
PEG 12h ft 589,1 2,09 2,0
PEG 24h ft 551,9 2,13 1,80
PEG Oh raiz 559 2,11 1,23
PEG 6h raiz 369,6 2,12 1,75
PEG 12h raiz 363,1 2,1 2,07
PEG 24h raiz 248,2 2,11 2,05
AS Oh ft 620,2 2,10 2
AS 6h ft 371,9 2,10 1,7
AS 12h ft 381,5 2,13 2,24
AS 24h ft 341,26 2,12 1,39
AS Oh raiz 449,7 2,12 15
AS 6h raiz 610,2 2,08 2,17
AS 12h raiz 682,26 2,11 2,16
AS 24h raiz 417,2 2,12 1,7

Flores 420,4 2,11 1,53



Vagens 9 dias
Vagens 18 dias
Semente seca
Semente embebida 24 h
Cotilédones 10 dias
Cotilédones 22 dias
Folha trifoliolada 10 dias
Folha trifoliolada 22 dias
Folha trifoliolada 45 dias
Folha unifoliolada 10
dias
Folha unifoliolada 22
dias
Raiz 10 dias
Raiz 22 dias
Raiz 45 dias
Hipocoatilo 10 dias
Hipocotilo 22 dias
Hipocoatilo 45 dias
Epicotilo 10 dias
Epicotilo 22 dias
Epicatilo 45 dias

1149,7
758,0
592,4
238,0
841,1
136,9
783,65
545
246,5
591,95

370,2

788,4
529,6
330,7
260,5
159,9
409,4
817,7
382,3
578,3

2,15
2,12
2,11
2,15
2,14
2,11
2,1
2,09
2,13
2,10

2,14

2,12
2,11
2,12
2,11
2,14
2,13
2,13
2,13
2,11

2,04
2,21

2,3
2,07
2,31

1,52
2,3
2,26
2,13
1,8

2,06

1,88
1,76
1,45
1,9

1,54
1,96
1,43

1,78
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Fonte: Producéo do préprio autor



Figura 16 — Curvas de dissociagao
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Fonte: Producao do préprio autor
Curvas de dissociacdo obtidas por RT-qPCR usprigw@rsespecificos das UCPs.
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5.11 Perfil de expresséo da familia multigénica ddCP emGlycine max

Para as analises de expressao génica através teagPgenesMTP, UKN1, EFJ e
SKIP 16 validados em estudos prévios (ldthal, 2009) e os genés-1a (1al, 1a2, 1b, 2a, 2b
e 3)provenientes do trabalho de Saraval.(2014) foram utilizados como controles internos
para normalizar as possiveis diferencas nas caacées iniciais de transcritos.

Os genes alvos e constitutivos foram inicialmentdiados no programa realplex para
a obtencéo da média dos valores de Ct dos mesmoesl@es de Ct obtidos foram convertidos
para um arquivo no formato gbase para serem awealiadnédia de estabilidade de expressao
génica pelo programa Genorm para a identificacaquaetos e quais genes normalizadores
foram necessarios para cada tecido (TABELA 24) psbgrama recomenda a utilizacao de
um valor M abaixo do limite de 1,5 identificandmifguntos de) genes de referéncia com
expressao estavel. Apos a identificacdo dos gesresatizadores para cada condi¢cdo os genes

alvos foram avaliados pelo programa gbasePLUS.

Tabela 24 — Genes normalizadores necessarios gadasecondicao

Tecido Genes

Flores e vagens EFlo2a e UKN1
Sementes EF1p e MTP
Cotilédones EFlo2a e SKIP16

Folhas unifolioladas
Folhas trifolioladas
Raizes

Hipocétilos
Epicatilos

PEG folhas

AS folhas

PEG raizes

AS raizes

EFlolal, EF&la2, EF&lb, EF 2a e EF& 3
ERi2a, EFb2b, EF1B, SKIP16 e UKN1

EFlola2 e EFd2b

EFlolal, EF&la2 e EFd2b

EFlolal e EFdlb

EFlo2a, EFb2b e MTP

EFlo2a, EFb2b e SKIP16

EF1p8, MTP e UKN1/

MTP e UKN1

Fonte: Producéo do préprio autor
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5.11.1 Desenvolvimento

A analise de expressao génica durante o desemartio mostrou que com excec¢éo do
geneGmUCP5bem epicétilo, todos os genes da familia multigéaia UCP foram expressos
nos diferentes tecidos durante o desenvolvimensoEa(GRAFICO 1).

Durante o desenvolvimento de cotilédones, folhaizes, hipocotilos e epicaotilos, os
genesGmUCP apresentaram padrdes similares entre si para &@sem feitas no mesmo
conjunto de tecidos, além de apresentarem alguth®gm mais elevados de expressdo em
alguns tempos especificos analisados(GRAFICO 1b-f).

Em cotilédones e folhas unifolioladas podemos ver padrdo semelhante de
crescimento da expresséao de 10 para 22 dias ensdstdddos nos gen€&nUCP1lal, la2, 3,
4a, 4b, 5ae5b, embora o gengb ndo tenha apresentado expressado em fu 22 diassaladntar
o elevado nivel de expressao obtido para o g&ie4be5aem fu 22 dias e 5a em cotilédones
22 dias. J4 os gen&mUCP1b1, 1b1Spl, 1b22, apresentaram um padrdo mais estavel de
expressao variando pouco de 10 para 22 dias emsaebdos, embora o geng€P1ble1b2
tenham apresentado auséncia de expressdo em faslGRAFICO 1b).

Em folhas trifolioladas os gen€nUCP lal, 1a2, 1bl, 1b1Spl, 1d2a apresentaram
um crescimento constante nos diferentes dias adaks enquanto que os geesUCP2, 4b,
5a e 5b apresentaram uma queda na expressdo de 22 patmst5Ja o gen&EmUCP3
apresentou um perfil de expressdo mais estavelterstf leves alteracbes durante o
desenvolvimento do tecido (GRAFICO 1c).

Em raizes os gengsSmUCP1bl, 1b2, 2, & 4a apresentaram aumento e queda de
expressao simultaneos durante os tempos analisabpsanto que os genésnUCP1l1al, 5a&
5b apresentaram uma leve queda de 22 para 45 diaerde deGmUCP1b1Spk 4b que
apresentaram um aumento de expressao. Também podetad um alto nivel de expresséo
no geneGMUCP4a e4b em raiz 22 dias e 45 dias, respectivamente (GRAFIE).

Em hipocétilos, excetuando o gene GmUCPla2 quesami@u queda de expressao
durante o desenvolvimento e o g&amUCP1b1Spfue apresentou queda e leve aumento de
expressao em 45 dias, todos 0s outros genes aja@seum aumento em 22 dias e uma queda
aos 45 dias, salientando os altos niveis de eXwalss gene&mUCP2, 4ae 5a sempre em
hipocotilo 22 dias (GRAFICO 1e).

Em epicétilos foi predominante dois padrbes de esgio, o de aumento e queda dos

genesGMUCP1a2, 1b1Spl, 1b2,eMae o padrao de leve queda seguida de forte aumesto
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niveis de expressao dos ge&nUCPlal, 1bl, 4le 5a destacando-se os altos niveis de
expressdo dos gen€nUCP2e 4a em epicotilo 22, &mUCP1l1al, 1bZk 5a em 45 dias. O
geneGmUCP3apresentou uma expressao estavel enquanto que Ge5bnao apresentou
express&o em nenhum tempo analisado (GRAFICO 1f).

Durante o ciclo reprodutivo (GRAFICO 1a), a anatiseexpressido em flores, vagens
(9 e 18 dias) e na germinacdo das sementes (secdwe&bida) também revelaram padrdes
semelhantes entre si. Em flores, com excecédo do@eryCP5bque apresentou alto nivel de
expressdo, todos 0s genes restantes apresentapgessgo similar. Em vagem, 0s genes
GmUCP1la2, 1bl, 2 5ativeram niveis de expressao semelhantes, enqtmiis 0s outros
genes apresentaram uma queda na expressao, ddetaeam elevado nivel de expressdo do
geneGmUCP3em vagens 9 dias. Para sementes, enquanto que GgdJCP2manteve sua
expressao estavel, todos 0s genes apresentaramtawtaexpressdo em sementes embebidas,
excetoGmMUCP5ague apresentou uma queda.

Um resumo dos genes mais expressos durante o déserento da soja pode ser
visualizado na tabela 25.

Quando analisada a presenca dos g&s€#CP1-5em cana de acucar enools de
bibliotecas de ESTs em varios tecidos da plantpdesivel encontrar o ge@sUCPlapenas
em flores,SsUCP2em flores, caules, meristemas e raids$)CP3apenas em caul8sUCP4
e SsUCP%em meristemas, folhas, raizes, semente e caufdisAs extras utilizando RNA gel-
blots (Northern Blot) para os gen@sUCP2e 4 mostraram qu&sUCPZXoi preferencialmente
expressa em raizes e somente vestigios de tragsscfiitram encontrados em flores, folhas e
caules, enquanto q@sUCP4indicou um alto nivel de expressado em tecidosegmdutores,
especialmente em folhas e raizes (BOREGH 4L, 2006).

Para os gene&tUCP1-6em arabidopsis, com excecdo do gekttdCP6 que nao foi
encontrado em nenhum tecido/érgéo, sugerindo queegh um pseudogene ou expresso em
baixos niveis, transcritos de toda8JCP foram encontrados em raizes, porém nenhuma foi
encontrada em flore\tUCP1 foi encontrada em varios tecidos (parte aéreaesaisilicas
verdes e sementes) em acordo com os achados det\igl 998).AtUCP2foi detectado em
raizes e silica verde, enquanto que a expressa@tJd&EP3s6 foi encontrada em raizégsUCP4
mostrou altos niveis de expressao em raizes e sesnenquanto quatUCP5se expressou
predominantemente em parte aéreas e raizes, e mmnsifica verde. Andlises extras de RT-
PCR realizadas para os genB@H#JCP4-5 mostraram que estes genes se expressaram

ubiquamente em altos niveis de expressao em fdlbess e raizes.



Tabela 25 — Genes mais expressos durante o degemento da soja
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Orgaol/tempo Gene
Cotilédones 10dias e
Cotilédones 22 dias GmUCP5a
FU10dias e
FU 22 dias GmUCP4b
GmUCP5a
FT10dias e
FT22dias e
FT45dias e
Raiz 10dias e
Raiz 22 dias GmUCP4a
Raiz 45 dias GmUCP4b
Hipocétilos 10 das ~ memeeeeeee
Hipocatilos 22 dias GmUCP2
GmUCP4a
GmUCP5a
Hipocétilos 45 dias e
Epicétilos 10dias s
Epicaétilos 22 dias GmUCP2
GmUCP 4a
Epicotilos 45 dias GmUCPlal
GmUCP1b1
GmUCP5a
Flores GmUCP5b
Vagens 9 dias GmUCP3
Vagens 18dias e
Semente seca GmUCP5a
Semente embebida GmUCP1al
GmUCP4a

Fonte: Produgéo do préprio autor
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Gréfico 1 — Perfil de expressdo das GmUCPs durante o desenvolvimento da soja
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Expressao relativa
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As diferengas encontradas usadas nas duas tépninavelmente estdo relacionadas
com os diferentes estagios de desenvolvimentoedaos utilizados (BORECKY¥t al, 2006).

Os altos niveis de expressao@mUCP4em folhas unifolioladas, raizes e hipocatilos,
GmUCP1e2 em epicotilos &mUCP5em folhas unifolioladas, hipocatilos, epicotiloBares
estdo parcialmente de acordo com os resultadogptessdo encontrados por Borecky et al.
(2006) nas duas espécies estudadas, embora estiégdes mostrem varias diferencas quando
comparados com este trabalho. Porém o fato daagéip de diferentes espécies e técnicas
utilizadas deve ser levado em consideracao.

Assim como os achados apresentados neste tratmfesuitados das andlisassilico
e experimentais de Borechy et al. (2006) em canacdcar e arabidopsis, sugerem que 0s
genespUCP4 e 5 foram 0os mais expressos durante os estagios dmnadgimentos dos
diversos 6rgédos analisados.

A existéncia de multiplos membros da familia da WDBere que estes genes podem
estar sob controle de fatores celulares, tecidaaigde uma maneira especifica para cada 6rgao.
No entanto, precaucfes devem ser tomadas quaretprath-se as respostas fisiologicas e
metabolicas baseando-se apenas nos perfis traosaigc(Boreckyet al,, 2006).

Outro trabalho mais recente realizado por NoguSeassaki e Maia (2011), utilizou o
banco de dados Genevestigator (www.genevestigaioy.e Bio-Array Resource for Plant
Funcional genomes (BAR; Winter et al, 2007) paraliav a expressao dos gerfgt)CP1-3
durante os estagios de desenvolvimento de arabsddpsia analise do desenvolvimento da
semente mostrou claramente que as pUCPs sdo mgpmsssas nos estagios finais do
desenvolvimento da semente. Todas as trés AtUCBBaram ser expressas em baixos niveis
durante os estagios finais (NOGUEIRA; SASSAKI; MAI2011). A reducdo do numero de
transcritos durante estes estagios provavelmetdeassociada a uma mudanca nos niveis de
RNA resultante de uma paralizacdo dos processuosctiaionais quando a semente entra em
dorméncia (WALLINGet al., 1986). Estes resultados da analise de sementgsnpd ao
estado de dorméncia corroboram com 0s baixos nileexpressao encontradas em todas as
GmUCPsanalisadas, com excecdo do gémeUCP5a

Durante analises da germinacdo das sementes dédédpals os genedtUCP2 e
AtUCP3foram pouco expressos tanto em sementes secabebidas, enquanto que o gene
AtUCP1sofreu um aumento gradativo de sua expressadratmgeu pico apds 12 horas de
embebicdo em dgua e mantendo este nivel de expresesz4 horas (NOGUEIRA; SASSAKI;
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MAIA, 2011). Mitocondrias maduras, com a formagaontembrana interna e da crista, foram
detectadas somente ap0s 12-24 horas de embebisgméate (HOWELIet al. 2006).

Tem sido demonstrado que as reacdes nao enzimsdicasisceptiveis de ocorrer em
sementes secas e embebidas, incluindo a produ¢a@@s. Neste contexto, EROs podem ser
produzidos para libertar a semente da dorméncivésdr da carbonilagdo de proteinas
especificas do embrido (ORAE@Z al. 2007).

No entanto, apos a liberacdo da dorméncia, a eaimoducdo de EROs pode ser
prejudicial para a germinacao da semente. O aundarggpressao dos gemat/CP1e AtAOX
sugere que ambas proteinas desempenham um pagtehdadores dos efeitos das EROS no
metabolismo celular durante o comec¢o da embebM@GUEIRA; SASSAKI; MAIA, 2011).

Dados nao publicados de sementes trangénicas adeaplde tabaco, com o gene
AtUCP1lsendo super expresso constitutivamente, germinauasrapido que o tipo selvagem,
sugerindo que a producao de EROs produzida dusagegminacdo pode ser atenuada pela
super expressao de uma pUCP (NOGUEIRA; SASSAKI; MA011).

Dados obtidos do Genevestigator também revelaram am genesAtUCP1-3
investigados sdo co-expressos em varios orgaakiteanas com expressao distinta durante
nove estagios diferentes do desenvolvimento dedmpsis (NOGUEIRA; SASSAKI; MAIA,
2011).

AtUCPL1 foi expressa nos maiores niveis dectectagosementes germinadas (1-6 dias
apos germinacao- DAG) e nos niveis de expressas lba@xos em silicas maduras (45-50
DAG). ApOs os estagios de germinacao, os niveigatescritos deAtUCP1 diminuiram nas
plantulas (6-14 DAG) até a abertura dos botdeslatesf (29-36 DAG). Outra queda na
expressdo do genstUCP1também foi observada durante a transi¢cdo de gibca (36-45
DAG) para o estagio de silica madura (45-50 DAGY@P2 e AtUCP3 foram expressas em
baixos niveis durante todos os estagios de desemasito e ambos foram menos expressos
durante estagios florais jovens (25-29 DAG). O<isivmais altos de expressdoAt&ICP2
foram observados em plantulas recém germinadas estémio flor/silica (36-45 DAG),
engquanto que o menor nivel de expressao foi oldemm silicas maduras (45-50 DAG). O
nivel mais alto de expressao AgJCP3foi detectado durante a formacédo dos botdes forai
(21-25 DAG) (NOGUEIRA; SASSAKI; MAIA, 2011).

Vale ressaltar que além de sementes germinadaspdvos érgéos (pélen maduro e

estames) também mostraram aumento nos niveis dessfp dAtUCPL A respeito das
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sementes germinadas, transcristoAtdg¢CP2foram encontrados altamente concentrados no
segundo entrend e em estagios de silica (SCHawt, 2005).

Embora tenham atingido diferentes niveis de exftess sobreposicdo da expressao
génica deAtUCP1-3 ao longo dos diversos estagios de desenvovimeatardbidopsis
analisados podem ser indicativos de uma a¢do ceadia destas proteinas na mitocondria,
porém se estas proteinas atuam de forma redundid® é algo indeterminado. Os dados
acima mencionados, também apontam para a exis@mcreodulacdo especifica da expressao
dos genes dAtUCP, especialmente parAtUCPLl Neste Ultimo caso, uma expressao
espaco/temporal do gene AtUCP1 sugere funcbeoiigias relevantes em certos estagios de
desenvolvimento, como a germinacdo da sementedés apgerminacdo (NOGUEIRA,
SASSAKI; MAIA, 2011).

5.11.2 Estresse

A analise de expressao génica relativa durantstossses com PEG e acido salicilico
mostrou que todos os genes da familia multigéracd@P foram expressos em folhas e raizes
durante a submissao de estresse nos tempos aaslisad

Os genes foram entéo analisados quanto ao pedimiessao em resposta aos estresses
submetidos (positiva- aumento da expressao, outimagaeducdo da expressao) (TABELA
26).

Em folha, os gene&mUCP2e GmUCP3mostraram um perfil de expresdo estavel
durantes os tempos analisados, enquanto em rgenesGmUCP 1b2e GmUCP2mostraram
esse perfil (GRAFICO 2e e 2f; GRAFICO 3d e 3e).

Em folhas, nenhum gene teve aumento da expressiegianulo do PEG, porém os
genesGmUCP1lal GmUCP4a GmUCP4bmostraram uma queda no perfil de expressao
quando submetidas a este estresse. Em raizes peoee responsivos tanto com resposta
postitiva Gm1b1l, 4a&5b), quanto para respostas negativa€ 4b) para a presenca de PEG.

Para o estimulo de estresse com &cido salicilico fathas, apenas um gene teve
resposta positivaGmUCplal), enquanto os gengsSmUCP1bl, GmUCP4b, GmUCp®a
GmUCP5hapresentaram uma reducao nos niveis de expressdaizes, os gen€&nUCP4a
e GmUCP5bapresentaram resposta positiva, enquanto quenes@enUCPla2e GmUCP3

apresentaram resposta negativa ao estresse.
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Tabela 26 — Resumo das respostas dos genes GmUOE€Pstieesses PEG e AS

Estresse: PEG AS
Resposta: Positiva Negativa Positiva Negativa
GmUCP1b1l
GmUCPlal
GmUCP4b
Folhas  ——mmmem- GmUCP 4a GmUCP1lal
GmUCP5a
GmUCP4b
GmUCP5b
GmUCP1b1

GmUCP1la? GmUCP4a
Raizes GmUCP4a GmUCP1a2
GmUCP4b GmUCP5b
GmUCP5b

Fonte: Produgéo do préprio autor

O acumulo de transcritos analisados em RT-PCR weSgJCPXoi inalterado quando
plantulas de cana de acgucar foram submetidasesssipor frio (4 °C) até 48 horas. Transcritos
de SsUCP1e SsUCP3éo foram detectados durante o tratamento pqrsinigerindo que estes
genes ndo sejam induzidos por baixa temperaturacditnaste, os gen&sUCp4e SsUCP5
foram fortemente induzidos, atingindo niveis méaxnde transcritos em ambos genes apos 48
horas de submiss&o ao estresse (BOREEKAL, 2006). Analogamente & outras UCPs/pUCPs
(LALOI et al.,1997; MAIA et al.,1998), estas proteinas devem estar envolvidasdugao
de EROs durante estresse por frio em mono e didétileas (BORECK¥t al, 2006).

De maneira interessante, a frequéncia de ESTsahesgsUCP4e SsUCPHoi elevada
em bibliotecas de ESTs preparadas de plantulasutie de acucar inoculadas com bactérias
fixadoras de nitrogénioAcetobacter diazotroficang Herbaspirillum rubrisubalbicans
(VETTORE-et al.,2003), sugerindo que estes genes possam resgantten estresse bidtico,

guanto abidtico.
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Gréfico 2 — Perfil de expressdao das GmUCPs durante estresse com PEG e AS em folhas
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Gréfico 3 — Perfil de expressdao das GmUCPs durante estresse com PEG e AS em raizes
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AtUCP1ja foi bem descrito como sendo um gene induzidio foe (Maia et al., 1998).
Borecky et al. (2006) estudaram a expressadAttlECP2-6 por RT-PCR em arabidopsis.
AtUCP2néo foi induzida por tratamento com frio de acardm os achados de Watanabe et a.
(1999). A expressao dgUCP3também pareceu nao ser regulada por baixa tempaerat

Em contraste AtUCP4 e AtUCP5 foram fortemente induzidas apés 3 horas de
tratamento por baixa temperatura e retornaram &osisnbasais depois de 12 horas de
exposicao a este tratamento. Embora seus perfexpglessao sejam similares, os niveis de
acumulacédo de transcritos para amBHaJCPs foram diferentes. Finalmente, para o gene
AtUCPG néo foram detectados transcritos durante todapase&do ao estresse por baixa
temperatura (BORECK¥t al., 2006).

Similar aos resultados descritos no trabalho deed@gr et al (2006), os resultados
obtidos neste trabalho com os ge@sUCPquando submetidos a estresse abidtico e bidtico
também mostraram que apenas 0s membros dos tig@sSltiveram um aumento na expressao
guando expostos ao estresse de PEG e AS, enquantogené&smUCP2manteve um perfil
de expresséo estavel similar aos g&SsdCP2e AtUCP2

Tabela 27 — Pefil de expresséo de AtUCP1-2 no Gestigator em condigcfes de estresse
AtUCP1 AtUCP2

Baixa temperatura

Regulacao

Ascendente Flg22

(Up-regulated) Fome de potéassio Metil jasmonato
Disponibilidade de sacarose
Flg22

BactériaP. syringae

Descendente

(Down-regulated)

Seca
Baixo suprimento de nitrogénio

6-benziladenina

Hypoxia

Morte celular programada
Paclobutrazol
6-benziladenina

Bactéria P. syringae
Flg22

Fonte: NOGUEIRA; SASSAKI; MAIA, 2011
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Uma pesquisa com diferentes dados de microarramosirabidopsis utilizando o
programa Genevestigator revelou que a express@dlifeP1 e AtUCP2 é diferencialmente
afetada por um modesto numero de estimulos ou giesli A reducdo da expressao do gene
AtUCP1 foi observada sob condicbes de seca e baixa disldede de nitrogénio. Ja as
condi¢des que reduziram a expressaAtlCP2incluiram hipoxia, inducéo de morte celular
programada e tratamentos com paclobutrazol. Ambagenes também foram negativamente
modulados por 6-benziladenina, uma citocinina Sg#é Aumento da expressao do gene
AtUCPL1 foi observada sob deficiéncia de potassio, didplicde de sacarose, baixa
temperatura, e em platulas do cultivar Col-0 trasacbm flg22, um peptideo sintético derivado
da porcado N-terminal da flagelina dseudomonas aeruginas&€uriosamente, AtUCP2
mostrou um aumento dos niveis em um mutante inggrasécido giberélico tratado com flg22
ou metil jasmonato. Em contraste, este gene fooserpresso pelo elicitador flg22 em Col-0
background Mais notavel ainda foi o aumento de expressagese AtUCP1 em resposta a
bactéria virulenta e avirulenta P. syringae, edugéo da expressao do geCP2 nas
mesmas condi¢cdes, contudo essas mudancas foranragasl&tUCP3 por outro lado, €
susceptivel de ser expresso constitutivamenteeddmtato da sua expressao ter permanecido
guase invariavel qguando analisada sob o conjut@stiesses disponiveis no banco de dados
do Genevestigator (NOGUEIRA; SASSAKI; MAIA, 2011).

Os resultados da analise no Genevestigator comsestbiotico (FIg22 B. syringae)
mostraram o aumento da expressao do g¢d€P1le com estresse abiodtico (seca) mostraram
reducao na expressdo do mesmo gene, estando eonneiiafde com nossos resultados diante
da regulacéo positiva d&@nUCPlalem AS e da regulacéo negativa@ieUCPlale GmUCP
la2em PEG. Além do fato do ge@amUCP3nao ter apresentado resposta ao estresse de PEG

e AS, tanto em folhas quanto em raizes.

Em outro banco de dados contendo perfis de exres&70 genes codificadores de
proteinas mitocondriais em resposta a estressgsargtidade de transcritos @e¢UCP1 foi
regulada @p e dowr) em apenas 10 de 219 condi¢Bes de estresse gadeti E importante
ressaltar que a expressdo do g&tdCP2 permaneceu invariavel em todas as condigdes
testadas (CLIFTON; MILLAR.; WHELAN, 2006). Tal ams¢ da& suporte aos resultados
obtidos com 0 gen&mUCP2 mostrando novamente que 0s membros do tipo 2ngamge

apresentam um perfil de expressao mais estavel.
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A tabela 28 mostra a expressdo de varios membrgdJ@®s em diversas plantas,
correlacionando a expressao ao tecido e ao estselseetido (VERCESdt. al, 2006). Nesta
tabela também pode ser visualizado os resultadesdddos de microarranjos, 0s quais
revelaram que os genddUCP1 e AtUCP5 sdo induzidos por estresse de seca/osmotico
(KREPS.et al, 2002; SEKIget al, 2002) e por infeccdo com o fungtiernaria brassicicolae
virus de RNA (VAN WEESet al, 2003; WHITHAMet al., 2003)AtUCP5também revelou
ter um aumento de expresséao por ferimentos caugeaidatores abibticos, tais como vento,
chuva, granizo, e por fatores bidticos, particularagela alimentacdo da planta por insetos
(CHEONG, et al., 2002), indicando entdo um posgbeglel fisiologico do genatUCP5em
resposta ao estresse. Uma reducdo do perfil deessgm promovida por estresse de alta
salinidade também foi observada para os gatieg€P4e AtUCP5(SEKI, et al, 2002).

Coletivamente, estes dados indicam que em Arabglopguando uma regulacao
transcricional da expressdo das pUCPs esta pressgige apenas uma resposta muito
especifica ao estimulo. Levando em considerac&oportante papel fisiologico da UCP de
proteger as células contra o estresse oxidatius, Isiveis de expressao quase invariaveis sob
condicOes de estresse indicam que o pool de pasteonstitutivas é suficiente para sustentar
esta protecdo, e sugere a existéncia de mecanigggoktorios que atuam a niveis pos-
transcricionais (NOGUEIRA; SASSAKI; MAIA, 2011).
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Tabela 28 — Membros de pUCP correspondendo a es§arelo tecido e/ou estresse

relacionado
Gene | Espécie | Tecido | Estresse/condicéo
StUCp Solanum tuberosum Ubiquo (flores) Frio
AtPUMP1 Arabidopsis thaliana Ubiquo (flores e Frio, sal, osmatico,
raizes) atague patogénico,
morte celular
programada induzida
(MCP)
AtPUMP2 Arabidopsis thaliana Silica verde MCP
AtPUMP3 Arabidopsis thaliana Raizes
AtPUMP4 Arabidopsis thaliana Ubiquo Frio, seca, estresse
oxidativo, acido
abscisico (ABA)
AtPUMP5 Arabidopsis thaliana Ubiquo Frio, seca, ABA,
osmotico, ferimento,
ataque patogénico
SfUCPaeb Symplocarpus Espadice Frio
fetidus
HmUCPa Helicodiceros Ubiquo n.d.
muscivorus
WhUCP1lae 1b Triticum aestivum  Ubiquo
MnUCP Mangifera indica n.d. (fruto) Amadurecimento do
fruto
LeUCP Lycopersicum n.d. (fruto) Frio,
esculetum amadurecimento do
fruto
ZmPUMP Zea mays Ubiquo Estresse oxidativo
OsUCPle?2 Oriza sativa n.d. (folhas)
SsPUMP1 Saccharum sp. Flores (d.d.) n.d.
SsPUMP2 Saccharum sp. Ubiquo (raizes)
SsPUMP3 Saccharum sp. Caule (d.d.)
SsPUMP4 Saccharum sp. Ubiquo (folhas e Frio
raizes)
SsPUMP5 Saccharum sp. Ubiquo (folhas e Frio

raizes)

Fonte: Vercesi et. al., 2006, pg.392
d.d., derterminado digitalmente; n.d., ndo deteaahn
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6 CONCLUSAO

Todas as 10 leguminosas da ordem fabales analisggtasentaram uma familia
multigénica de 5 tipos diferentes de genes codifes para a proteina desacopladora
mitocondrial em planta e uma duplicagcéo do deé8®1 Foram encontrados em soja 10 genes

codificantes da pUCP, além da presenca de umrsplédternativo no gen@mUCP1bl

O perfil de expressdo génica mostrou que todogonsspmUCPforam expressos em
todos os tecidos/6rgaos analisados durante o dasenento da soja, com excecao dos genes
GmUCP1a2, GmUCP1bl, GmUCP1b1Spl, GmUCP&@mUCP5bem semente seca e
GmUCP5b em epicétilo. Os diferentes perfis de expressdocdda gene durante o
desenvolvimento de cada tecido/6rgdo sugerem quaraocuma regulacdo génica

espacial/temporal entre os membros da GmUCP.

Os perfis de expressdo dos ge@GesUCP em soja durante as condi¢des de estresses
foi diversificado, visto que 2 genes apresentargpnessao estavel em ambos tecidos/estresse,
7 genes apresentaram reducéo do perfil de expremsgoanto apenas 4 genes apresentaram

aumento dos niveis de transcritos.
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Apéndice 01:Sequéncias genbmicas anotadas com os genes dia fanliigénica das UCPs
em soja Glycine may bem como de outras leguminos@sjanus cajanGlycine soja Phaseolus
vulgaris, Medicago truncatula,Cicer arietinum, Lupinus angfadius, Vigna angularis, Vigna radiata,

Arachis duranensis e Arachis ipaensassim como oseus cDNAs deduzidos e as sequéncias das

proteinas deduzidas.

Legenda:

CINZA = regido UTR (n&o traduzida).
VERDE = codon de iniciacao.
TURQUESA = codon de terminacéo.
NERNIEBES - juncao éxon/éxon.

SUBLINHADO = localizacao dos iniciadores

>Glycine_max_UCPlal (cDNA deduzido)

gactaagcctacagtcattagagggatacgatgctatacgaaacattaaaa

tgcaagtgtgcaacatgcattgcattctagcaaagcaagtggaccttgcca
cagacaataaatgagtgagtattcagaaaccaaaaaccaata
aggaactactcagcttagcttgagtattttcaagaggggatcaaaggga

aggaattaaggaaaccg
gctcaaggaaattttac

gcaat acatttccgatttccagacag

agaagaagggaaggact ca

aacttgcacacgcaacctttggttcctttcccaacactcaccatggtggcagat tctaagtccaattc
cgacctctccttcggaaaaatctttgccagceagtgctttctctgcatgttt cgctgag@ltgtacta
ttcctttggatactgccaaagtgaggcttcagcettcaaaagcaagctgtag ctggtgatgttgtctcc
ttacctaaatataagggtatgctgggaacagttggaaccattgccagggaa gaaggtctttcagcact
ctggaagggcattgtgccagggttacatcgtcaatgtttgtatggaggctt aagaattgggttatatg
aacctifiiaagactttctatgtggggaaagaccatgttggagatgttccat tgtcaaagaaaattctt
gctgcatttacaactggtgdillfgcaattgcagtggcaaatccaaccgat cttgtcaaagttagact
tcaagctgaaggaaaattacctcctggtgttcccaggegctactctggatce tttaaatgcttattcaa
caattgtgagacaggd@lijgagttggggctctttggactgggettggeccca atatagcaagaaatggt
atcatcaatgctgccgaattagccagctatgatcaagtgaaacagactatt ttgaaaattccaggatt
cactgacaatgttgtaactcatcttcttgctggtcttggggcaggagttttt cgccgtctgtattgget
ccccagttgatgtggttf@tcgagaatgatgggagatictagttacaaga acacccttgattgtttt
atcaaaacattgaagaatgatggag@ttagccttttataaagggttcctc ccaaattttggacggct
gggatcttggaatgtgatcatgtttctaaccttagaacagactaaaaagtifjij cgtcaaaagtttagagt
cgtcctgaggcegagttcccgttgagaattttctaaggggactggttgcaac tgcaaatgtagtggaaa
ttgtagaaaataaaggtccctttctcttcattctgctaaccaggatgtggt caaacatttttttaggg
aggaaaaatttgatagtaaaatgagaatgctattcatatatactagctttt agcaattgccatatatt
ctgtgggattgcatgcagttgtcatgtatttctctttaaactttattatga accgagcttggacatgt

cacgagattcgtttc

>Glycine_max_UCP1al (proteina deduzida)

MVADSKSNSDLSFGKIFASSAFSACFAEVCTIPLDTAKVRLQLQKQAYWRIPKYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKTFYVGKDHVGLCRIPABKTTGAFAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIERNINAAELASYDQVK



120

QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYXBHAIKTLKNDGPLAFYK
GFLPNFGRLGSWNVIMFLTLEQTKKFVKSLESS

>Glycine_max_UCP1a2 (cDNA deduzido)

aataaaggagaacaacctaaaaaaaaaaaacagcaaagtcagccaagagcea aaaaaccacgtaatcaa
acaccaaacaaccgaaaaaaaaaggatatactggaaagaagctcaaaacat ggggacaaccaccgaat
cacaccttgagtcgaggaaggaagtaaagagaaagtgaagaagggaagaag ggaaggactcaaatttg
cacacgtaacctttggttcctttcccaacactcaccatggtggcagatt ct aagt ccaaat ccgacct
ct ct ttcggcaaaacctttgccagcagtgctttctctgeatgtttcgctgaggtg [ totactattcctt
tggacactgccaaagttaggcttcagcttcaaaagcaagctgcaactggtg atgtagtctccttacct
aaatataagggtatgctgggaacagttgcaaccattgccagggaagaaggt ctttcagcactctggaa
gggcattgtgccagggttacatcgtcaatgtttgtatggaggcttaagaat tgggttatatga  ccclil
tt aagact t t ct at gt ggggaaagaccatgttggagatgttccattgtcaaagaaaattcttgctgca
titacaactggt@Blittgcaattgcagtggcaaatccaactgatcttgtc aaagttagacttcaagc
agaaggaaaattacctcctggtgttcccaggeggtactctggatctttaaa tgcttattcaacaattg
tgagacag@@rggagttggggctcetitggactgggcttggecccaatatag caagaaatggtatcatc
aatgctgctgaattagccagctatgatcaagtgaaacagactattttg i attcccggattcactga
caatgttgtaactcatctccttgctggtcttggggcagggttttttgcggt ctgtattggctccccag
ttgatgtggtfl@gtcaagaatgatgggagattctagttacaggaacaccc ttgattgttttatcaaa
acattgaagaatgatgg@8tcttagccttitataaagggttcctcccaaat tttggacggctgggatc
ttggaatgtgatcatgtttctaaccttagaacagactaaaagdiilgtcaa aagtttagagttgtcct
gagctgagttatcttgagaattttctatggggactggttgcaattgcaaat gcagtggaaaattgttg
aaataaaggtccctttctcttcattctgccaaccaggatgtggtcaaacat ttttttagggaggaaaa
aattggatagtaaaatgataatatgttattcatatatactagcttttagca attgccatatattctgt
gggattgcatgcagttttcatatgattctctttaaactttattatgaaccg agcttggacatgccatg
cgatt

>Glycine_max_UCP1a2 (proteina deduzida)
MVADSKSKSDLSFGKTFASSAFSACFAEVCTIPLDTAKVRLQLQKQAANBEBKYKGMLGTVATI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYDPVKTFYVGKDHVGINPABRTTGAFAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIEBRNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYRMKTLKNDGPLAFYK
GFLPNFGRLGSWNVIMFLTLEQTKRFVKSLELS

>Glycine_max_UCP1bl (cDNA deduzido) Splicing altern ativo
cttgtcttgaacttcactgtcgttacgccaaacaccatttttttttctctt cctctgaagccattttt
fcttccttcctttttggtttcctattccticticaattatctctcticatt tagttgtgaacattttt
tcggtctcgtcgaagcaatggtggegggtggcaattccaaatccgacatct cctttgctggcacttac
gctagcagtgctttcgetgcatgtttcgccgaggtgtgtactdiilctitg gacaccgccaaagttag
gcttcagcttcaaaaacaagctgtagttggtgatgtggtgaccttacctaa atataggggtttgctgg
gaacggttggaaccattgccagggaagaaggtctttcagcactctggaagg ggattgtgccagggcta
catcgtcaatgtttgaatggtggtttaagaattgcgttatatgagcctgtt [ aagaatitctatgttgg
gcctgaccatgttggagatgttccattgtttaagaaaattctcgctggatt tacaactgdiftatgg
caattgcagtggcgaatccaactgatcttgtgaaagttagacttcaagcag aaggaaaattacctcct
ggtgtgcccaggcgttactctggatcattaaatgcttattcaacaattg t gagacaffijaaggagt tgg
agcactttggactgggattggtcccaacatagcaagaaatggcatcattaa tgctgctgaactagcca
gctatgatcaagtaaaacagactdiitgaaaattcctggattcaccgaca atgttgtaactcacctt
cttgctggtctaggagcaggattttttgcagtctgtgttggcetcecctgtt gatgtg@ilagtcgag
aatgatgggagattcgagttacaaaagcacccttgattgtttcgttaagac attaaaaaatgatgg
cttttgccttttataaggggttcataccaaattttggacggctaggatctt ggaatgtgatcatgttt
ctaactctagaacaggta

agaagaccc
aaaatttgcaaaacaatttttttatttagtatcaagattgctaatgtattg ataatggtttaggaagc
atcttggcaaactatgagctgcttctttcaaagataaaacccttctccaaa ctcacttctttaacttt

ggcttcatattcataatactcacacttaccttttcctatcctataactttc a
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>Glycine_max_UCP1b1l Splicing alternativo (proteina deduzida)
MVAGGNSKSDISFAGTYASSAFAACFAEVCTLPLDTAKVRLQLQKQ¥VVIGIKYRGLLGTVGTI
AREEGLSALWKGIVPGLHRQCLNGGLRIALYEPVKNFYVGPDHVGINIPABKTTGAMAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIBRGINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSMKRSEVKTLKNDGPFAFYK

GFIPNFGRLGSWNVIMFLTL EOVOVENRVIARHESERSYHESHCIRVMEVSCERE

>Glycine_max_UCP1bl (cDNA deduzido)

cttgtcttgaacttcactgtcgttacgccaaacaccatttttttttctctt cctctgaagccattttt
tcttccttcctttttggtttcctattccticticaattatctctcticatt tagttgtgaacattttt
tcggtctcgtcgaagcaatggtggegggtggcaattccaaatccgacatct cctttgctggceacttac
gctagcagtgcetttcgetgcatgtttcgccgaggtgtgtactdiilctitg gacaccgccaaagttag
gcttcagcttcaaaaacaagctgtagttggtgatgtggtgaccttacctaa atatagggotttgctgg
gaacggttggaaccattgccagggaagaaggtctttcagcactctggaagg ggattgtgccagggcta
cat cgt caat gt t t gaat ggt ggt ttaagaattgcgttatatgagcctgttaag@iftctatgttgg
gcctgaccatgttggagatgttccattgtttaagaaaattctcgcetggatt tacaactgdifttatgg
caattgcagtggc  gaat ccaact gat ct t gt gaaagttagacttcaagcagaaggaaaattacctcct
ggtgtgcccaggcegttactctggatcattaaatgcttattcaacaattgtg agacaggaaggagttgg
agcactttggactgggattggtcccaacatagcaagaaatggcatcattaa tgctgctgaactageca
gctatgatcaagtaaaacagactdiitgaaaattcctggattcaccgaca atgttgtaactcacctt
cttgctggtctaggagcaggattttttgcagtctgtgttggctcccctgtt gatgtg@iagtcgag
aatgatgggagattcgagttacaaaagcacccttgattgtttcgttaagac attaaaaaatgatgggil
cttttgccttttataaggggttcataccaaattttggacggctaggatctt ggaatgtgatcatgttt
ctaactctagaacaggcfli@aaagtttgtcaaaactttagaatcagcttga cttcaaacaaattatca
gtagatttttttttttgaggagactcccctggatgcaatggaaattgtcaa caaaataaaaacttctc
ttcattttgttaattgaaatgtatcaaaacattttttgctgggggaaattt gaagtattaataaatta
gaagagctatgccatctccctgcaatttaaaattttatttgttgggcttgg gcttgggctgggacttg
ggcatgggaacttcctttaaaagtccaagcctagcagtatgtttccatatc taagtgaaatatcagct
tatgcttttttttta

>Glycine_max_UCP1b1l (proteina deduzida)
MVAGGNSKSDISFAGTYASSAFAACFAEVCTLPLDTAKVRLQLQKQYVYIGIXYRGLLGTVGTI
AREEGLSALWKGIVPGLHRQCLNGGLRIALYEPVKNFYVGPDHVGINIPABKTTGAMAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIBRGINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSPREVKTLKNDGPFAFYK
GFIPNFGRLGSWNVIMFLTLEQAKKFVKTLESA

>Glycine_max_UCP1b2 (cDNA deduzido)

cttgtcttgagcgcttcattcactgccgttacgccaaacaccattttttct cttcctctgaagccatt
ttttcttccttecttttttgtttcctattccttcttcaattctctetcttc aattagtagtaaacatt
tttttggcctegttgaagcaatggtggggg gt ggcaat t ccaaat ccgat atctcctttgctggcact
tacgctagcagtgctttcgetgcatgtttcgccgaggtgtgcactc it ttggacactgctaaagt
taggcttcagcttcaaaaacaggcagtacttggtgatgcagtgaccttacc ta gat at aggggttt gc
t gggaacggttggaaccattgccagggaagaaggtttttcagcactctggaaggggat tgtgccaggg
ctacatcgtcaatgtttgaatggggggttaagaattgcgttatatgagcct P8taagaatttctatgt
tggggctgaccatgttggagatgttccattgtctaagaaaattctcgetgg atttacaactggtdiia

tggcaattgcagtggcaaatccaactgatcttgtgaaagttagacttcaag cagaaggaaaattgcct
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cctggegtgcccaagegctactctggatcattaaatgcttattcaacaatt atgagacag@@ggagt
tggagcactttggactgggattggtcccaacatagcaaggaatggtattat taatgctgctgaactag
ccagctatgatcaagtgaaacagactdfifiigaaaattcctggattcaccg acaatgttgtaactcac
cttcttgctggtctaggagceaggattttttgcagtctgtgctggeteecct gttgatgtggti@@gtc
gagaatgatgggagattcaagttacaaaagcacccttgattgtttcattaa gacattaaaaaatgaty [
gaccttttgccttttatatggggttcataccaaattttggacggctaggat cttggaatgtgatcatg
tttttaactctagaacaggctad@ilaattcgtcaaaagtttagaatcagct tgacctcaaaaaaactt
atcagtagaattttttgaggagactcccccaaatgcaatggaaattgtcaa gtaaaaacttgtcttca
ttttgttaattggaacgtaccaaaacaattttttttgggggggcgggggaa tttgtagtaataaatga
gaagagctatgcgatccccctgcaatttaaaattttattagttggttctgg ggttgggcttgggcttg
ggcatagggacttcctttaaaagtccaagcctagcagtatgtttccatatc caagtgaaaataagctt

agcatatgctttittta

>Glycine_max_UCP1b2 (proteina deduzida)

MVGGGNSKSDISFAGTYASSAFAACFAEVCTLPLDTAKVRLQLQKQAVLIGIRYRGLLGTVGTI
AREEGFSALWKGIVPGLHRQCLNGGLRIALYEPVKNFYVGADHVGINPAGKTTGAMAIAVAN

PTDLVKVRLQAEGKLPPGVPKRYSGSLNAYSTIMRQEGVGALWTGRNGIINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCAGSPVDVVKSRMMGDSSPKSIHKTLKNDGPFAFYM
GFIPNFGRLGSWNVIMFLTLEQAKKFVKSLESA

>Glycine_max_UCP2 (cDNA deduzido)

gggtagttttctaattacttaacatgattcacatcaatttctctctgtgtc taaccactctatcttgg
agtgtgaaagtaacgcaactaacaccacacctatatattaatttaccgtga actcgtttgaaagattt
aacccaaagtggttgcttgcgaagttgcgttaatgctactactctccttca gcttcttaatcactctc

acccaaccctttcttcttcttcttcttaccagcgtcaacaatgtcagatcc gtaccagatttcgttcg
ctcaagccttcttgtgcagcegctttcgeecgegtgtttcgecgagttttgta ctattcctctggacaca

gctaaggtcaggcttcaactccaa aagaaggt agggat t gat gat ggagtgggtttacctaaatacaa
gggtttgctggg ~ cacagt t aagaccat t gct agagaagagggtatatcagctctgtggaaaggcattg

ttcctggtttacaccgcecaatgtttatatggaggcttaagaattgggttat atgatcctgf@@aaaca
tttcttgttggtagtgcatttgttggagaggttccattataccatatgata ttggctgetctgctgac
td@uctttggcaatcacaattgctaatccaactgatctagtcaaagttag gcttcaagctgaaggtc
aattgccaactggggtacctaagcgttattctggtgctatagatgcatatt taactatactgagacaa
Baagggataggggccttgtggacaggtcttggggcecaatatagcaaggaat gcaattataaatgctgc
ggaattggctagctatgataaagtgaaacggacgattfifaaaattccagg gttcatggacaatgtct
atactcacctactcgctggcttaggtgcaggtctttttgctgtctttattg gttctcctgttgatgtg |
Btgaaatccaggatgatgggggattcaacctacaaaagcacatttgaatgce tttctcaagactttgct
taatgagd@tttttggcctictataaaggtttccttcctaattttagtcg agtaggagcctggaatg
tgattatgtttcttacccttgaacaagcaaagafflibttataagaggataat tgttgttagttgttact
cttcatgattgagattcaccaagcaaatttagtgttctttttcgggtgagt gctactgctatcagatg
aacaacagatttgttagcagaaaggtggtttttctacatttacttctgccg tgtggatggacgtcacg
cttcatatattcttagtcgatgaataaaccgtcaaattaccattgtctcct acttgggccatgtggac
gccacaattaaaacattcttggctacaatgaatagaccgtgaaattacatt tacttgaaaggcattca
ctgtactggatcgatatgtaatgtatttttgggaaataagttgcgtatttc ccaactcattgaataga
caaatgaaatgaaacatgtatgaatactttagagtatagcttattacttca ttcaaa

>Glycine_max_UCP2 (proteina deduzida)
MSDPYQISFAQAFLCSAFAACFAEFCTIPLDTAKVRLQLQKKVGIDDBKEKGLLGTVKTIAREE
GISALWKGIVPGLHRQCLYGGLRIGLYDPVKTFLVGSAFVGEVPLYHMILFGALAITIANPTDL
VKVRLQAEGQLPTGVPKRYSGAIDAYLTILRQEGIGALWTGLGANIARMAELASYDKVKRTIL
KIPGFMDNVYTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKSTREOREGFLAFYKGFLP
NFSRVGAWNVIMFLTLEQAKRVIRG
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>Glycine_max_UCP3 (cDNA deduzido)

ggtgcggatagaacaggttcggataaactgaaccgtgtcagtgtgtcatca tcgactgctccaaatgg
ccgaggtaattttgaatctaatcgtggaatccatgatgcctgatgggtagg aatcattgcagccaaaa
gacatcataccagttcctggtttccttgattgtcttagaagaacaaacagce cttgcatatcttttggt
ggtgagttaggtctttcttgaatgtacccatgaaatcaggctatcaacacg gtggagttgatattact
cacactaaggcctttctaacatcactgtcagctatggtggctgagaccaca actttccccatagattt
gatcaagaccaggctccaactccatggcgagtcactttcctcgagtcacce cactagtgcatttcgag
taggcttgggcattattcgtgaacaaggtgcccttggcctttacagtggec tgtcaccagcaattatt
agacacatgttctactcgcctattcgaattgttgggtatgagaacctgaga aatgttgtttctgttga
taatgcttcgttctctatcgttggcaaggctgtagttggtggaatctctgg tgtcttggctcaggttlii
tagccagcccagctgatcttgtcaaggtgaggatgcaagctgatggccaaa gggtgagccaaggtctt
caaccccggtattcggggccatttgatgctctaaacaaaattgt t cgt gct gaaggat t t caaggatt
gtggaagggtgtttttcctaatatccaaagagccttcttagtgaacatggg agaattagcctgttatg
atcatgctaaacaatttgttattagaagtaggatagctgatgacaatgttt ttgcccacacttttgct
tccatcat gt caggt t t agcggcaacgtctttgagctgccecggctgatgttgtgaagactagaatgat
gaatcaggcagctaaaaaggaagggaaagtcttatataatagctcttatga ttgcttggtgaagacaa
ttaaagttgaaggaataagagcattgtggaaaggattcttccccacatggg caaggcttggcccatgg
caatttgtgttctgggtttcctatgagaagttcaggaaatttgcagggctc tcttctttctaatataa
cattttatttatttatttatactagcactcattcatccataataaattcac aagtcacagcctacagg
gtactaacacccagatttatatttttctcaacttttagctcagtgtatact tttttgagataaactac

attactctttcctaagaagattatattatact

>Glycine_max_UCP3 (proteina deduzida)
MKSGYQHGGVDITHTKAFLTSLSAMVAETTTFPIDLIKTRLQLHGESEFSSAFRVGLGIIREQG
ALGLYSGLSPAIIRHMFYSPIRIVGYENLRNVVSVDNASFSIVGKAVVGGYLAQVIASPADLVKV
RMQADGQRVSQGLQPRYSGPFDALNKIVRAEGFQGLWKGVFPNIQRAELNAYDHAKQFVIRS
RIADDNVFAHTFASIMSGLAATSLSCPADVVKTRMMNQAAKKEGKVYDPRESKTIKVEGIRALW
KGFFPTWARLGPWQFVFWVSYEKFRKFAGLSSF

>Glycine_max_UCP4a (cDNA deduzido)

ttcagcatatgtctcaaaggcccacggttcctcactcctcttccatagect gcggccttcactctcat
ctcctggtctccagtgagatgaaccctagctccaattggtcectttaatca attacctcttaattagt
aattacttaatctcaattagcctttcactctcccacacaacaacatcatgg gcgtcaaaggttttgtc
gaaggaggcatcgcttccatcattgcaggatgttccacacacccacttgat ctcatcaaggtccgcat
gcagcttcagggcgaaaacaatttgcccaaaccggttcaaaatctccgacc cgcactcgccttccaaa
ccggttcgaccgtccacgtggcageggctattccgcagacccgegtgggte ccatcgcggttggggtt
cgcctcgtccagcaagaaggccttgcggcecttgttctccggegtctcegec actgtcctccgecagac
gctctactccaccacccgtatgggectctacgacgtcctcaagaccaagtg gaccgactccgtcaccg
gcaccatgccgctcagccgcaagatcgaggecggtctcatcgecggtggea tcggcgecgeegtgggg
aaccccgccgacgtggecatggtccgaatgcaggcagacgggcegectecect ccggcacagcggcegcaa
ctacaagtccgtcgtggacgccatcacgcgaatggcgaagcaagaaggcegt cactagcctttggagag
gctcatcgettacggtgaaccgegcecatgetcgtgacggegtcgcagceteg cgtc gt acgaccagttc
aaagaaacgatcttggagaacggcatgatgcgcgacgggctcgggacccatgtcacgge gagcttcge
ggcggggttcgtggcggeggtggegtcgaacceegtcgacgtgatcaagac gagggt gat gaacat ga
gggtggagcccggggegacgcecgecctacgecggegegttagattgtgetetg aagactgtgcgcgeg
gagggtcccatggcgctttataaggggtttattcctacgatctcgaggcag ggaccgttcactgtggt

gctgttcgtgacactggaacaggttcgcaagttgcttaaggatttctgatg aggatgatgacgagaag
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atgtatgctactttccttitcaataagatgctttttctgttgtgttatgt titaatagtactagtga
tgtagttctaggatggcaattttgttattctattaatcaatgagaagtgct gtttattttccgaatt

>Glycine_max_UCP4a (proteina deduzida)
MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGENNLPKPVQNLRRALBETVHVAAAIPQTRV

GPIAVGVRLVQQEGLAALFSGVSATVLRQTLYSTTRMGLYDVLKTKWEDEVLSRKIEAGLIAG
GIGAAVGNPADVAMVRMQADGRLPPAQRRNYKSVVDAITRMAKQBEESSILWNRAMLVTASQ
LASYDQFKETILENGMMRDGLGTHVTASFAAGFVAAVASNPVDVIKMRXNERGATPPYAGALDC
ALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Glycine_max_UCP4b (cDNA deduzido)

atcgtttattcagcatatgtctcaaaggcccacgattcctcactcttcttc catagcctgcggcecttc
actctcatctcctggtctccagtgagatgaaccctagctccaattgg tcccattagttacctctttcc
t gcatctcatatatcccattcttictcattcacacagcatcatgggcegtcaaa gottttgt ~ t gaagga
ggcat cgct t ccatcatcgcaggatgttccacacacccacttgatctcatcaaggtccgcat gcagct
ccagggtgaaaacaatttgcccaaaccggttcaaaatctccgacccgeact cgccttccaaaccggtt
cgaccctacacgtggcagctgcagttccgecgecccgegtgggecccatct cggttggggttcgecte
gtccagcaagagggcctcgecgcecttgttctccggegtctccgecaccgte ctccgecagacgctcta
ctccaccacccgcatgggcctctacgacgtgctcaagaccaagtggaccga ctccgtcaccggeacca
tgccactcggaaaaaagatcgaggcecgggctcatcgccggeggeatcggeg ccgecgtgggaaaccce
gccgacgtggcgatggtccgaatgcaggecgacggcecgecteectceggeg cagcggcgcaactacaa
gtccgttgtggacgcecatcacgcgaatggcgaagcaagagggcgtcactag cctgtggagaggctcat
cgcttacggtgaaccgcgccatgctcgtgacggegtcgcagcetggcettect acgaccagttcaaagaa
atgattctcgagaacggcgtgatgcgcgacggcctcgggacccacgtcacg gcgagcttcgeggeggg
gttcgtggcggeggtggegtccaaccecatcgacgtgatcaagaccagggt gatgaacatgagggtgg
agcccggggaggcegecgecgtacgecggegegttggattgtgetctgaaga cggtgcgegeggagggt
cccatggcgctttataagggttttattcctacgatctcaaggcagggaccg ttcactgttgtgctgtt
cgtgactctggaacaggttcgcaagttgcttaaggatttctgatgatgacg aagatgtatgctacttt
cattttcaataagatgcgttttgtgtttgtcttgtgctctaatactagtga tgtagttctggaatggt

aattttgttattctattaatcaatgagaagcacacattattctccgaatt

>Glycine_max_UCP4b (proteina deduzida)
MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGENNLPKPVQNLRFRALBETLHVAAAVPPPRV

GPISVGVRLVQQEGLAALFSGVSATVLRQTLYSTTRMGLYDVLKTKWEGDEPLGKKIEAGLIAG
GIGAAVGNPADVAMVRMQADGRLPPAQRRNYKSVVDAITRMAKQHEESSILWNRAMLVTASQ
LASYDQFKEMILENGVMRDGLGTHVTASFAAGFVAAVASNPIDVIKTRRVEPGEAPPYAGALDC
ALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Glycine_max_UCP5a (cDNA deduzido)

tttactttgtgttgaattcaatatgagtcttaagggatttttcgagggtgg tgtcgcttccatcgtcg
caggctgcaccactcacccactcgacctcatcaaagttcgaatgcaacttc aagaaacccacactctc
cgcccagcctttgectttcacge t cccact ccaat gcct ccteccgecgecctccggecccateteegt
cggcctccge  at cgt t cagt cggagggactcgeegctcttttctccggegtetccgecaccgtectec
gccagacgctctactccaccacccgcatgggcectctacgacgtcctcaage gccactggaccgacccc
gaccgcggaaccatgcccctcacaagaaaaatcacggcecgggctegtegee ggcgggatcggageegc
cgtgggcaaccccgccgacgtggcgatggtgcgaatgcaggecgacgggeg ccteecgecggeggage
gtcgcaactacaacggcgtgttcgacgcgatacggcgceatgagtaaccaag aaggcgttggtagcectg
tggcgceggttcagegcettacggtgaaccgcegegatgatcgttacggcttct cagttggcctcgtacga
ccagtttaaggaaagcattttaggacgcggctggatggaggacgggcttgg gacccacgtgttagcga
gttttgcggcgggttitgtggectcgattgcgtcgaaccccattgatgtta taaagactagggtgatg

aacatgaaggctgaggcttacaatggggccttggattgtgctctcaagact gttagggccgaaggacc
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tcttgccctttataagggtttcatccctacaatttcaaggcagggtecttt caccgttgtcctctttg
tcaccctcgaacaagtcaggaagctcttcaaggacttttgaattttttatt cattcggacaccttctc
accattcactaatcgatattcattctctaattggttgagatacatattcat tettttttttttttttt
agggattagttattgaggttttggaactttcgatgactaccttcttgagat tcatatatgattattct
aatttcatcaaatatatttaccaacaatgtaaaacattaaactggtataga aatt

>Glycine_max_UCP5a (proteina deduzida)
MSLKGFFEGGVASIVAGCTTHPLDLIKVRMQLQETHTLRPAFAFHARPPHRNISGPISVGLRIVQS

EGLAALFSGVSATVLRQTLYSTTRMGLYDVLKRHWTDPDRGTMPLTIRNAGGIGAAVGNPADV
AMVRMQADGRLPPAERRNYNGVFDAIRRMSNQEGVGSLWRGSAINVATRAMSYDQFKESIL
GRGWMEDGLGTHVLASFAAGFVASIASNPIDVIKTRVMNMKAEAY NGBAXITMRAEGPLALYKGF

IPTISRQGPFTVVLFVTLEQVRKLFKDF

>Glycine_max_UCP5b (cDNA deduzido)

tctcagcatatgtcttaaaggcctaacgttcctcattcttgttccatagec ttcgatcttcattccca
ccttttggtctctagtgagatgaacccaaactccaattggtcctcttgaat ccaaaccctttaattat
acattccattcttttatttttttccttcaaaattttcccggaaaattctct ctgagaaaatcaaccat
tacccacttctttaattccattgattcttttaaaaataacaatctttttca cgtaacttgaaatgggt
gtcaaaggtttcgtcgaaggaggcattgcttctgtgatcgcagggtgttcc acacaccctcttgatct
catcaaggtaagaatgcagcttcaaggagagacccagcaaccctcgaatct ccgacccgcactcgcect
tccaccctagetecgtccacgegecgecgecagecggeggcecaaggagggte ccattgccgtcggagtt

aagt t agt ccaacaagaaggcgt ggccgcgcttttctccggegtctccgecaccgtectcegecagcet
tctctactccaccac t cgcat gggact ct acgaggtgctcaagaagaaatggtccgatcccaattctg

ccggaggcaccttgtcgctatctcgtaagataacggcagggttaatttctg gtggaatcggcgceagtc
gttggaaatcccgecgatgtagccatggtccgeatgcaggccgacggaaga cttccgecgatccgaca
acggaattataaatccgtccttgacgccatcgcaaggatgacaaaagacga gggcatcactagcttat
ggcgtggttcatcgttaacagtgaaccgcgcecatgttagtgacggectcge agctcgcttcttacgac
cagttcaaggagatgattttggaaaagggtgtaatgcgtgatggtcttggg acccatgtaacgtcgag
tttcgcagcggggtitgtggcggeggttacgtcgaaccccgttgacgtgat caagactagggtgatga
acatgaaggtggaacctggggcggcgecgccgtattccggegeactggatt gcgccttgaagacggta
cgcaaagagggccccatggctctttacaaaggctttattcccacgatttcg agacaaggacccttcac
tgttgttttgttcgtcacgttagaacaggttcgaaagttgcttaaggattt ctaagtaggataatgat

gatgacgaagaagaatatgttt

>Glycine_max_UCP5b (proteina deduzida)

MGVKGFVEGGIASVIAGCSTHPLDLIKVRMQLQGETQQPSNLRPALAVHREPQPAAKEGPIAV
GVKLVQQEGVAALFSGVSATVLRQLLYSTTRMGLYEVLKKKWSDPMNSAGRKITAGLISGGIG
AVVGNPADVAMVRMQADGRLPPIRQRNYKSVLDAIARMTKDEGITSESMIRSRAMLVTASQLAS
YDQFKEMILEKGVMRDGLGTHVTSSFAAGFVAAVTSNPVDVIKTRVERGKAPPY SGALDCALK
TVRKEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Cajanus_cajan_UCP1a (cDNA deduzido)

actgcattttggaacacaataaatgttaattcagaaaccaaacaccaaaat ccaaaacacacttccaa
attccagacacaaactgagcttgagcctttcaaaaagggatcaaatttgca cacgcaacctttgattc
ctttcccaccatggtggcagattctaagtccaaatccgacctctecttete caaaacctttgccagca
gtgctttctctgcatgtttcgctgaggtatgtactfiliectitggacactg ccaaagttaggcttcaa
cttcaaaaacaagctgtagctggtgatgtagtctccttacctaaatataag ggtatgctgggaacagt
ggcaaccattgctagagaagaaggtctttcagctctctggaagggcattgt gccagggttacatcgtc
aatgtitgtatggaggtttaagaattgggttatatgagccagttaagactt [ tctatgtgggaaaggac
catgttggagatgttccattgtcgaagaaaattcttgctgcatttacaact B8t gctgtggcaattgc
agtggcaaatccaactgatctggtcaaagttagacttcaggcagaagggaa attaccacctggtgttc
ccagacgctactctggatctttaaatgcttattcaacaattgtgagacagg Baaggagticgggctctt
tggactgggcttggccccaatatagcaagaaatgctatcatcaatgctget gaattagccagctatga
tcaagtgaagcagafiittttgaaaattccaggattcactgacaatgttgt tactcatctccttgctg
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gtcttggggcagggttttttgctgtctgtattggctcceccagttgatgtgg [Pttaaatcgagaatgatg
ggagattctagttacaagagcactcttgattgttttatcaaaacattaaag aatgat@@ccctttgc
tttttataaagggttcctcccaaactttggacggctgggatcttggaatgt gatcatgtttctaacct
tagaacagf@laaaaagttcgtcaaaagtttagagtcgtcctgagttctgt tttcttgagatttttta
aggggattggttgcaactgcaaatgtagcggaacttgtgggaaataaaggt ccctatctetcttcatt
ctactaacctggatggagtcaaacacctttttagggagaagaaaatgaaag taaaccgagaatgttat
tcaaatatactagcttttagcaattgccaaatcttctgtaggattgaatge tgtttccatgcaattct

cttcaaattttatatgaaccgagcttggacatgcgatt

>Cajanus_cajan_UCP1la (proteina deduzida)
MVADSKSKSDLSFSKTFASSAFSACFAEVCTIPLDTAKVRLQLQKQAXASEPKYKGMLGTVATI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKTFYVGKDHVGORIPABRTTGAVAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVRALWTGLIRANINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYHEHIKTLKNDGPFAFYK
GFLPNFGRLGSWNVIMFLTLEQTKKFVKSLESS

Cajanus_cajan_UCP1b — possivel splicing (cDNA deduz ido)
agtttcattgccactgtccccaacaccattttttcttttcctctgaggcca ttattacttcttcttct
tcttcctattctttcttceattctetettcgttaatttgtcegtatacatt ttttgggctcttggaag
caatggtgggtggtggcaattccaaatccgacatctccttcgetggceacat tcgccagcagtgctttc
gctgcatgtttcgccgaggtgt@ifictattectitggacactgccaaagtt aggcttcagcttcaaaa
acaggttatagttggtgatgcagtgaccttacctaaatataggggtttgat gggaacggttgcaacca
ttgccagagaagaaggtcttgcagcactctggaaggggattgtgccagggce tacatcgtcaatgtttg
aatggtggtttgagaattgcgttatatgagcectgttaagaatfifiatgtt ggagctgaccatgttgg
agatgttccattgtacaagaaaattcttgctggatttacaactggtgctat B agcaatttcagtggcca
atccaactgatcttgtgaaagtcagacttcaagcagaaggaaaattaccta ccggtgtgectaggege
tactctggatcattaaatgcttattcaacaattgtgagacaggaaggagtt [ ggagcgctttggactgg
aattggtcccaacatagcaagaaatggtatcattaacgctgctgaactagce cagctatgatcaagtga
aaca@itattitgaaaattccaggattcaccgacaatgttgtcactcate ttcttgctggtctaggg
gcagggttttttgcagtctgtgttggctcecectgtcgatgtggttaagtcg B agaatgatgggagattc
tagttacaaaagcacccttgattgtttcgtcaagacattaaaaaatgatgg B accttttgecttttata
aggggttcataccaaattttggacggttaggatcttggaatgtgataatgt tcttgactctagaacag i
ttgtgatagctttccattttacctttacattttat cacctcctatctcaagg
aattctagtttattttcatggcataatcgtctgttgcggtagaggttagaa aaccaaaactttgcaaa
aagtaatcttttgtatttaatatcaagattgataaaggtttggaaagcatc ttgccaaactattttct
gcttctcaaacataaaacccttctccaaactcacttctcaaccttttctaa ggtcatatttggcttca

tatgtatcaaacctcacactttccttgtcctticctctaacttcca

>Cajanus_cajan_UCP1b (cDNA deduzido)

agtttcattgccactgtccccaacaccattttttcttttcctctgaggeca ttattacttcttcttct
tcttcctattetticttceattctetettcgttaatttgtccgtatacatt ttttgggctctiggaag
caatggtgggtggtggcaattccaaatccgacatctecttcgetggcacat tcgccagceagtgcetttc
gctgcatgtttcgccgaggtgt@ifictattectitggacactgccaaagtt aggcttcagcttcaaaa
acaggttatagttggtgatgcagtgaccttacctaaatataggggtttgat gggaacggttgcaacca
ttgccagagaagaaggtcttgcagcactctggaaggggattgtgccagggce tacatcgtcaatgtttg
aatggtggtttgagaattgcgttatatgagcctgttaagaatfiiatgtt ggagctgaccatgttgg
agatgttccattgtacaagaaaattcttgctggatttacaactggtgctat B agcaatttcagtggcca
atccaactgatcttgtgaaagtcagacttcaagcagaaggaaaattaccta ccggtgtgcctaggege
tactctggatcattaaatgcttattcaacaattgtgagacaggaaggagtt [ ggagcgctttggactgg
aattggtcccaacatagcaagaaatggtatcattaacgctgctgaactage cagctatgatcaagtga
aacad@iétattttgaaaattccaggattcaccgacaatgttgtcactcatc ttcttgctggtctaggg
gcagggttttttgcagtctgtgttggctcecctgtcgatgtggttaagtcg B agaatgatgggagattc
tagttacaaaagcacccttgattgtttcgtcaagacattaaaaaatgatgg B accttttgecttttata
aggggttcataccaaattttggacggttaggatcttggaatgtgataatgt tcttgactctagaacag |}

Bctaaaaagttcgtcaaaagcttagaatcagcttgagctcaaacagttate agtagaattttttttag
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gagactctgcccccaactgcaatggaaattctcgagaaaataaagcttcte ttcattgtgttagttga
aatgtatcaaaacatttattttttttgaggaaaaatgtagtaataatgaga atagctttgtgatctct
ctgtaactcggataaaattttattattagttgggcttgggcatggggactc cctttaaatttgatgcg
gtccaagcccaacaggtagtgaagctggaaaaaaatgtgttagaacatttc aaggaagaaaaacatgt
gttagaatagatgacttattcaattgggtgaatagaatacttcttgaaatc attttaccctttggatt

ct

>Cajanus_cajan_UCP1b (proteina deduzida)
MVGGGNSKSDISFAGTFASSAFAACFAEVCTIPLDTAKVRLQLQKQWVYGAIPKYRGLMGTVATI
AREEGLAALWKGIVPGLHRQCLNGGLRIALYEPVKNFYVGADHVGINIPABKTTGAIAISVAN
PTDLVKVRLQAEGKLPTGVPRRYSGSLNAYSTIVRQEGVGALWTGIBRSIINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSPRKEVKTLKNDGPFAFYK
GFIPNFGRLGSWNVIMFLTLEQAKKFVKSLESA

>Cajanus_cajan_UCP2 (cDNA deduzido)

gaactcgtttgaaggagagtgataagatttaaccgaacgtggttgttgctt tctttcatgctactctc
cttcaccttcttaatcactcacccaaccaaccctttttccttctgcccgga gtgtcaacaatgtcaga
tccaaaccagatttcgttcgttcaagcecttcttttgcagegctttcgecge ttgtgttgccgagtttt il
gtactattcctctggacacagctaaggtcaggcttcaactccaaaggaagc taggggttgatgatgaa
gtgggtttacctaaatacaagggcttgctgggcacggttaagaccattgct agagaagagggtatatc
agctctatggaaaggcattgttcctggtttgcatcgccaatgtctatatgg gggcttaagaattgggt
tatatgatcctgtc@iipacatttcttgttggtagtgcatttgttggagagg ttccattataccatatg

gtactggctgctitgctgactggtgctti@@aatcatggttgctaatcea actgatctagtcaaagt

taggctccaagctgaaggtcaattgccatctggggtacctaggcegttattc tggtgctatagatgcat
atataactatctcaagacaagaad@ataggggccttgtggactgggctty ggcccaatatagcaagg
aatgcaattataaatgctgctgaattagctagctatgatcaagtgaaacgg PBcoattttgacaattce
agggttcatggatgatgtctatactcacctccttgctggcttaggtgcagg tctttttgctgtcttta
ttggttctcctgtagatgtggtgaadiaggatgatgggggattcaacct acaaaagcacatttgac
tgcttcctcaagactttgcttaatgagggatttac@@ctictataaaggt ttccttcctaattttgg
tcgaataggagcttggaatgtggttatgtttcttacccttgaacaagtcaa gagggtcttcagaggat
aattattgccactcttcatgattgaggttcactaagcaaaaatagtgtttt ttctcggatgattgctt
tcagatgaacgacagatttttacagcagaagggcggtctttcctcatttgt ttcctacttctgtcgtg
tggatggacatcaagctttatatattcttagtcgatgaataaaccgttaat ttaccttttatggctgt
tgtccacttgtgccacgtggacgccacaattcaaacattcttatccaatga atagatcgtgaaactac
atttacttgaaaggcctacattgcgctggttcgatacgagatgtatttttc attttttttttcctggg
aaataaattgtgtatttccccactcattgaatagacaagtgaaatgacaca tgcatgaaaactgataa
ttatttagtctataatttattattccattcaaatattatgggtctattgec attgatatcgaatatgg

attttgtt

>Cajanus_cajan_UCP?2 (proteina deduzida)
MSDPNQISFVQAFFCSAFAACVAEFCTIPLDTAKVRLQLQRKLGVDBHRWBIGLLGTVKTIAREE
GISALWKGIVPGLHRQCLYGGLRIGLYDPVKTFLVGSAFVGEVPLYHMYISALAIMVANPTDL
VKVRLQAEGQLPSGVPRRYSGAIDAYITISRQEGIGALWTGLGPNIARMNELASYDQVKRTIL
TIPGFMDDVYTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKSTRDOMEGFTAFYKGFLP
NFGRIGAWNVVMFLTLEQVKRVFRG

>Cajanus_cajan_UCP3 (cDNA deduzido)

gatagaacgggttcgcaggaaatgaaacctatcatgattatcatcaatcat cgttgactgctccaaaa
tgagtgaggtaattttgaatctaaaagctgaatctatgatgtctgatgaag gtad@@atcattgcagg
caaaagatatcactggttgtggtctttgttgaatgtacctatgaaatgggc tatcaacatggtggagt
tgatactgctcacacaaaggtctttctaacatcactctcagctatggtgge tgagaccataactttcc
ccatagacttgatcaagaccaggctccaactccacggcgagtcactttcct cgagtcgtcccactagt
gcatttcgagtaggcatgggcattgttagtgaacaaggtgctcttggectt tacaggggcttgtctcc

agcaattatcagacacctattctacacgcctattcgaattgttgggtatga gcacctgagaagtgtga
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tttttgtggataatgcttcgatctctatcgttggcaaggcaattgtcggtg gaatctctggtgtggtg
gcccad@ilifatagccageccagctgatcettgtgaaggtgaggatgcaagct gatggccaaagggtgag
ccaaggtcttcaacctcggtatttggggcecatttgatgctitgaacaaaat tgttcaagctgaaggat
ttcaaggactgtggaagggtgtttttcccaatatccaaagagccttcttag taaacatgggagaatta
gcttgttatgatcatgctaaacaatttgttattagaagtaggatagctgag gataatatttatgccca
cacattagcttccatcatgtcgggtctagcggceaacttcattaagttgtcc agctgatgttgtgaaga
ctagaatgatgaaccaggcagccaaaaaggaagggacagtcttatataata gctcttgtgattgtttg
gtaaagacagttaaagttgagggaataagagccctgtggaaaggattcttc cccacatgggcaaggct
tggcccctggcaatttgtgttctgggtttcctatgagaagttcaggaaatt tgcagggctatcttctt
tctaatataatattttgattcatagtggcattcattcatccataataaatt cacaagtcacagcctac
agggactaacacccagatttttacattttttaaacttttagcctactgttt atttctgttttttgggg

ataatttacattccttttttcatgagagatgattaaattatact

>Cajanus_cajan_UCP3 (proteina deduzida)

MGYQHGGVDTAHTKVFLTSLSAMVAETITFPIDLIKTRLQLHGESLSSSRPFRVGMGIVSEQGAL
GLYRGLSPAIIRHLFYTPIRIVGYEHLRSVIFVDNASISIVGKAIVGGIS&FVAQVIASPADLVKVRM
QADGQRVSQGLQPRYLGPFDALNKIVQAEGFQGLWKGVFPNIQRAELXSWBIAKQFVIRSRI

AEDNIYAHTLASIMSGLAATSLSCPADVVKTRMMNQAAKKEGTVLYNESRDVKVEGIRALWKG

FFPTWARLGPWQFVFWVSYEKFRKFAGLSSF

>Cajanus_cajan_UCP4 (cDNA deduzido)

acaccaaaaccaaaacctatcgtttcagcatatgtctcaaaggcccacggt tccacactcttcttcca
tagcctgecggectecactcccatctectggtctccagtgagatgaacccta attccaattggtctcat
tagttcaaccttttctcattctttcaaaccaacacaactaaccctagttaa ctcctcactcctcactc
ctcactccattccaaacaaaaacatcatgggcgtcaaaggtttcgctgagg gagggatcgcttccatc
atcgcaggatgttccacacacccactcgacctcatcaaggtccgcatgcag ctccagggcgaaactaa
tgtccctaaaccgcttcacaacctccggeccgeactcgegtticcaaaccgg ttcgactgtccacgtgg
cggccttaccccagecccgegteggecccatcgeggtecggegteecgecteg tccagcaggagggcgtc
gccgceactcttctccggegtetccgecaccgtectccgecagatgetetac tccaccacccgcatggg
cctctacgacgtcctcaagaccaagtggaccgaccccgecgecggeaccat gccgetcacccgcaaga
tcgaggccggtctcatcgeccggeggegtaggegecgecgtcgggaacceeg ccgacgtggccatggtc
cgaatgcaggccgacgggaggctcccggeggeggageggegcaactacaag tccgtggtggacgccat
cacgcggatggcgcggagegagggcgtggctagectgtggecgaggcteate gcttacggtgaaccgcg
cgatgctcgtgaccgcatcgcagctcgegtegtacgatcagttcaaggaga tgattctggagaagggt
ctgatgcgcgacgggctcgggactcacgtcacggegagcttcgecggegggg ttcgtggccgeggtgge
gtccaaccccgtggacgttattaaaacgagggtgatgaacatgaaggtgga gcccggggeggegecge
cgtacgccggcegcegttggactgtgetctgaagacggtgcgegeggagggge ccatggccctttacaag
gggtttgtgcctacgatctcgaggcagggaccgttcaccgtegtgctgtte gtgacgctggaacaggt
tcgcaagctgcttaaggatttctgattatgataatgatgatgacgaagatt acgctttccttttcaat
aatatgcggtttgattttgtgttatgaattatgatgtagttctggaatggt aattttgttactttatt

catcaatgaga

>Cajanus_cajan_UCP4 (proteina deduzida)

MGVKGFAEGGIASIIAGCSTHPLDLIKVRMQLQGETNVPKPLHNLRPAL&STVHVAALPQPRVG
PIAVGVRLVQQEGVAALFSGVSATVLROQMLYSTTRMGLYDVLKTKWITNPRIATRKIEAGLIAGG
VGAAVGNPADVAMVRMQADGRLPAAERRNYKSVVDAITRMARSE@SSIWRRAMLVTASQL
ASYDQFKEMILEKGLMRDGLGTHVTASFAAGFVAAVASNPVDVIKTRVERGAAPPYAGALDCA
LKTVRAEGPMALYKGFVPTISRQGPFTVVLFVTLEQVRKLLKDF

>Cajanus_cajan_UCP5 (cDNA deduzido)

agcatatgtctcaatggtccaacgttcctcactcttgttccatagcecttcg gcctecattcccatett
cttgtctccagtgaaatgaacccaaactccaattggtcctcttgaacccaa accaaaccctttaatta
cattccattcttttctctcatcaaaatttctccccggaaaattctgacaaa atcaaccacaccccacc
tcttcaatttcattgattctttcaaaataacaaactttttggcttgaatcg aaatgggtgtcaaaggt
ttcgtcgaaggaggcattgcttccgtgatcgcagggtgcetccacccaccct cttgatctaatcaaggt



ccgaatgcagctccaaggagagacccaacactcaaatctccgacccgeact
ccgtccacgegecgecgeatcgtccggcaaaagcaggtcccatcgecgteg
caagaaggcgtcgcecgcgcttttctccggegtetccgecaccatccteege
cacccgcatggggctctacgaagtgctcaaggagaaatggtccgaacccaa
ccatgcccctcacccgcaagatcgcggceaggactcatggecggeggaattg
ccggcecgacgtgtcaatggtccgeatgcaggecgatggaagactccecaccg
taaatccgtcgttgatgctatcaccagaatggtgaaagacgagggegtgac
catctctcacgataaaccgcgccatgctggtgacggectcgcagetggect
gagatgattttggaaaggggtgtaatgggtgacgggcttgggacccatgtg
ggggtttgtggcggeggtcacgtcgaacceccgtcgacgtgatcaagactag
tggagcccggggeggegecgecgtactccggtgcactcgattgcgecatga
ggtcccatggctctttacaaaggctttgttcccacgatttcgagacaggga
gttcgtcacgttggaacaggtgcgcaagttacttaaggatttttaagtgeg

>Cajanus_cajan_UCP5 (proteina deduzida)
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cgctttccacccaactt
gcgtcaaattagtccaa
cagcttctctactccac
ttccgccggeggeacca
gcgecgecgtcggeaac
gcccaacgacggaatta
cagtttatggcgeggtt
cttatgaccagttcaag
acggcaagtttcgcgge
ggtgatgaacatgaagg
agacggtgcgcgeggag
cccttcacggttgtect
aagataatgacgaagaa

MGVKGFVEGGIASVIAGCSTHPLDLIKVRMQLQGETQHSNLRPALAMHRPPHRPAKAGPIAVG
VKLVQQEGVAALFSGVSATILRQLLYSTTRMGLYEVLKEKWSEPNSNMBGTRKIAAGLMAGGIG
AAVGNPADVSMVRMQADGRLPPAQRRNYKSVVDAITRMVKDEGV BRIWRASILVTASQLAS
YDQFKEMILERGVMGDGLGTHVTASFAAGFVAAVTSNPVDVIKTRVERBAAPPYSGALDCAMK

TVRAEGPMALYKGFVPTISRQGPFTVVLFVTLEQVRKLLKDF

>Glycine_soja_ucplal (cDNA deduzido)
gactaagcctacagtcattagagggatacgatgctatacgaaacattaaaa
tgcaagtgtgcaacatgcattgcattctagcaaagcaagtggaccttgcca
cagacaataaatgagtgagtaticagaaaccaaaaaccaatagcaatacat
aggaactactcagcttagcttgagtattttcaagaggggatcaaagggaag
aacttgcacacgcaacctttggttcctttcccaacactcaccatggtggca
cgacctctccttcggaaaaatctttgccagcagtgctttctctgcatgttt
ttcctttggatactgccaaagtgaggcttcagcettcaaaagcaagctgtag
ttacctaaatataagggtatgctgggaacagttggaaccattgccagggaa
ctggaagggcattgtgccagggttacatcgtcaatgtttgtatggaggctt
aacctffilaagactttctatgtggggaaagaccatgttggagatgttccat
gctgcatttacaactggtgdiiltgcaattgcagtggcaaatccaaccgat
tcaagctgaaggaaaattacctcctggtgticccaggcegctactctggatce
caattgtgagacaggd@ijgagttggggctctttggactgggettggeccca
atcatcaatgctgccgaattagccagctatgatcaagtgaaacagactatt
cactgacaatgttgtaactcatcttcttgctggtcttggggcagggttttt
ccccagttgatgtggttf@itcgagaatgatgggagattictagttacaaga
atcaaaacattgaagaatgatggag@ttagccttttataaagggttccte
gggatcttggaatgtgatcatgtttctaaccttagaacagactaaaaagtijjij
cgtcctgaggcgagttccecgttgagaattttctaaggggactggttgcaac
ttgtagaaaataaaggtccctttctcttcattctgctaaccaggatgtggt
aggaaaaatttgatagtaaaatgagaatgctattcatatatactagctttt
ctgtgggattgcatgcagttgtcatgtatttctctttaaactttattatga
cacgagattcgtttcaaatttggcgggggttcaagcctcaaaaccaatgtt

>Glycine_soja_ucpl (proteina deduzida)

aggaattaaggaaaccy
gctcaaggaaattttac
ttccgatttccagacag
aagaagggaaggactca
gattccaagtccaattc
cgctgag@ltgtacta
ctggtgatgttgtctce
gaaggtctttcagcact
aagaattgggttatatg
tgtcaaagaaaattctt
cttgtcaaagttagact
tttaaatgcttattcaa
atatagcaagaaatggt
ttgaaaattccaggatt
cgccegtctgtattgget
acacccttgattgtttt
ccaaattttggacggct
cgtcaaaagtttagagt
tgcaaatgtagtggaaa
caaacatttttttaggg
agcaattgccatatatt
accgagcttggacatgt
ttattca

MVADSKSNSDLSFGKIFASSAFSACFAEVCTIPLDTAKVRLQLQKQAWRIPKYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKTFYVGKDHVGDOKPABKTTGAFAIAVAN
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PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIEBRNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYIXOHIKTLKNDGPLAFYK
GFLPNFGRLGSWNVIMFLTLEQTKKFVKSLESS

>Glycine_soja_ucpla2 (cDNA deduzido)

aataaaggagaacaacctaaaaaaaaaaaacagcaaagtcagccaagagcea aaaaaccacgtaatcaa
acaccaaacaaccgaaaaaaaaaggatatactggaaagaagctcaaaacat ggggacaaccacagaat
cacaccttgagtcgaggaaggaagtaaagagaaagtgaagaagggaagaag ggaaggactcaaatttg
cacacgtaacctttggttcctttcccaacactcaccatggtggcagattet aagtccaaatccgacct
ctctttcggcaaaacctttgccagceagtgctttctctgcatgtttcgetga B8totgtactattectt
tggacactgccaaagttaggcttcagcttcaaaagcaagctgcaactggtg atgtagtctccttacct
aaatataagggtatgctgggaacagttgcaaccattgccagggaagaaggt ctttcagcactctggaa
gggcattgtgccagggttacatcgtcaatgtttgtatggaggcttaagaat tgggttatatgacccty [
ttaagactttctatgtggggaaagaccatgttggagatgtcccattgtcaa agaaagttcttgctgca
tttacaactggtd@littgcaattgcagtggcaaatccaactgatcttgtc aaagttagacttcaagc
agaaggaaaattacctcctggtgttcccaggeggtactctggatctttaaa tgcttattcaacaattg
tgagacag§@rggagttggggctctttggactgggcttggecccaatatag caagaaatggtatcatc
aatgctgctgaattagccagctatgatcaagtgaaacagactattitg g attcccggattcactga
caatgttgtaactcatctccttgctggtcttggggcagggttttttgcggt ctgtattggctccccag
ttgatgtggtfl@gtcaagaatgatgggagattctagttacaggaacaccc ttgattgttttatcaaa
acattgaagaatgatgg@8tcttagccttitataaagggttcctcccaaat tttggacggctgggatc
ttggaatgtgatcatgtttctaaccttagaacagactaaaagdiil§gtcaa aagtttagagttgtcct
gagctgagttatcttgagaattttctatggggactggttgcaattgcaaat gcagtggaaaattgttg
aaataaaggtccctttctcttcattctgccaaccaggatgtggtcaaacat ttttttagggaggaaaa
aattggatagtaaaatgataatatgttattcatatatactagcttttagca attgccatatattctgt
gggattgcatgcagttttcatatgattctctttaaactttattatgaaccg agcttggacatgccatg

cgattttcaaatttggtgggggttcaaacctcaaaaccaatgttttattca

>Glycine_soja_ucpla?2 (proteina deduzida)
MVADSKSKSDLSFGKTFASSAFSACFAEVCTIPLDTAKVRLQLQKQAABERPKYKGMLGTVATI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYDPVKTFYVGKDHVGDRXRISBKMTTGAFAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIRNRNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYRMHIKTLKNDGPLAFYK
GFLPNFGRLGSWNVIMFLTLEQTKRFVKSLELS

>Glycine_soja_ucplbl (cDNA deduzido)

cttgtcttgaacttcactgtcgttacgccaaacaccattttttttttctct tcctctgaagccatttt
ttcttecttectttttggtttcctattccttcttcaattatctctcttcat ttagttgtgaacatttt
ttcggtctcgtcgaagcaatggtggegggtggcaattccaaatccgacatce tcctttgctggceactta
cgctagcagtgctttcgetgeatgtitcgccgaggtgtgtactdiilicttt ggacaccgccaaagtta
ggcttcagcttcaaaaacaagctgtagttggtgatgtggtgaccttaccta aatataggggtttgctg
ggaacgattggaaccattgccagggaagaaggtctttcagcactctggaag gggattgtgccagggct
acatcgtcaatgtttgaatggtggtttaagaattgcgttatatgagcctgt B taagaatttctatgttg
ggcctgaccatgttggagatgttccattgtttaagaaaattctcgctggat ttacaactggiitatg
gcaattgcagtggcgaatccaactgatcttgtgaaagttagacttcaagca gaaggaaaattacctcc
tggtgtgcccaggcegttactctggatcattaaatgcttattcaacaattgt gagacad@@aggagtty
gagcactttggactgggattggtcccaacatagcaagaaatggcatcatta atgctgctgaactagec
agctatgatcaagtaaaacagactdiilitgaaaattcctggattcaccgac aatgttgtaactcacct
tcttgctggtctaggagcaggattttttgcagtctgtgttggcetcccctgt tgatgtggilagtcga
gaatgatgggagattcaagttacaaaagcacccttgattgtttcgttaaga cattaaaaaatgatgg il
ccttttgccttttataaggggttcataccaaattttggacggctaggatct tggaatgtgatcatgtt

tctaactctagaacaggct@@paagtttgtcaaaactttagaatcagcttg acttcaaacaaattatc
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agtagatttttttttttgaggagactcccctggatgcaatggaaattgtca acaaaataaaaacttct
cttcattttgttaattgaaatgtatcaaaacattttttgctgggggaaatt tgaagtattaataaatt
agaagagctatgccatctccctgcaatttaaaattttatttgttgggcttg ggcttgggcttgggctt
gggcttgggctgggacttgggcatgggaacttcctttaaaagtccaagect agcagtatgtttccata

tctaagtgaaatatcagcttatgctitttttta

>Glycine_soja_ucplbl (proteina deduzida)
MVAGGNSKSDISFAGTYASSAFAACFAEVCTLPLDTAKVRLQLQKQYVVIGIKYRGLLGTIGTI
AREEGLSALWKGIVPGLHRQCLNGGLRIALYEPVKNFYVGPDHVGINIPABKTTGAMAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIBRGINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSPRKEVKTLKNDGPFAFYK
GFIPNFGRLGSWNVIMFLTLEQAKKFVKTLESA

>Glycine_soja_ucplb2 (cDNA deduzido)

agattcacttattttacagagttagtatgtaagaattcctctgcecttgtct tgagcgcttcattcact
gccgttacgccaaacaccattttttctcttcctctgaagcecattttttctt ccttecttttttgtttc
ctattccttcttcaattctctctcttcaattagtagtaaacatttttttgg cctcgttgaagcaatgg
tggggggtggcaattccaaatccgatatctectttgctggeacttacgcta gcagtgctttcgctgea
tgtitcgccgaggtdifcactcttectttggacactgctaaagttaggctt cagcttcaaaaacaggc
agtacttggtgatgcagtgaccttacctagatataggggtttgctgggaac ggttggaaccattgcca
gggaagaaggtttttcagcactctggaaggggattgtgccagggctacatc gtcaatgtttgaatggg
gggttaagaattgcgttatatgagcctgttaagagiitctatgttggggcet gaccatgttggagatgt
tccattgtctaagaaaattctcgctggatttacaactggtgctatggcai tgcagtggcaaatccaa
ctgatcttgtgaaagttagacttcaagcagaaggaaaattgcctcctggeg tgcccaagcgctactct
ggatcattaaatgcttattcaacaattatgagacaggaaggagtififagca ctttggactgggattgg
tcccaacatagcaaggaatggtattattaatgctgctgaactagccagcta tgatcaagtgaaacaga i
ctattttgaaaattcctggattcaccgacaatgttgtaactcaccttcttg ctggtctaggagcagga
ttttttgcagtctgtgctggcteecctgttgatgtggttaagtcgaga il atgggagattcaagtta
caaaagcacccttgattgtttcattaagacattaaaaaatgatggaccttt [ tgccttttatatggggt
tcataccaaattttggacggctaggatcttggaatgtgatcatgtttttaa ctctagaacagg@iaa
aaattcgtcaaaagtttagaatcagcttgacctcaaaaaaacttatcagta gaattttttgaggagac
tcccccaaatgcaatggaaattgtcaagtaaaaacttgtcttcattttgtt aattggaacgtaccaaa
acaattttttttgggggggcgggggaatttgtagtaataaatgagaagagc tatgcgatccccctgea
atttaaaattttattagttggttctggggttgggcttgggcettgggceatag ggacttcctttaaaagt
ccaagcctagcagtatgtttccatatccaagtgaaaataagcttagcatat gcttttttta

>Glycine_soja_ucplb?2 (proteina deduzida)
MVGGGNSKSDISFAGTYASSAFAACFAEVCTLPLDTAKVRLQLOQKQAVTLIGIRYRGLLGTVGTI
AREEGFSALWKGIVPGLHRQCLNGGLRIALYEPVKNFYVGADHVGIRFPAGKTTGAMAIAVAN
PTDLVKVRLQAEGKLPPGVPKRYSGSLNAYSTIMRQEGVGALWTGRNGIINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCAGSPVDVVKSRMMGDSSPKSEIHKTLKNDGPFAFYM
GFIPNFGRLGSWNVIMFLTLEQAKKFVKSLESA

>Glycine_soja_ucp2 (cDNA deduzido)

taaccactctatcttggagtgtgaaagtaacgcagctaacaccacacctat atattaatttaccgtga
actcgtttgaaagatttaacccaaagtggttgcttgcgaagttgcgttaat gctactactctccttca
gcttcttaatcactctcacccaaccctttcttcttcttcttcttaccageg tcaacaatgtcagatcc
gtaccagatttcgttcgctcaagccttcttgtgcagcgctttcgecgegtg tttcgccgagttfifiia
ctattcctctggacacagctaaggtcaggcttcaactccaaaagaaggtag ggattgatgatggagtg

ggtttacctaaatacaagggtttgctgggcacagttaagaccattgctaga gaagagggtatatcagc



tctgtggaaaggcattgttcctggtttacaccgccaatgtttatatggagg
atgatcctgf§aaacatttcttgttggtagtgcatttgttggagaggttc
ttggctgctctgctgactggtgcttif§caatcacaattgctaatccaact
gcttcaagctgaaggtcaattgccaactggggtacctaagegttattctgg
taactatactgagacaagad@i§gataggggccttgtggacaggtcttgggg
gcaattataaatgctgcggaattggctagctatgataaagtgaaacggacg
gttcatggacaatgtctatactcacctactcgctggcttaggtgcaggtct
gttctectgttgatgtggtgaafil§caggatgatgggggattcaacctaca
tttctcaagactttgcttaatgagggatttttfiicttctataaaggtttc

agtaggagcctggaatgtgattatgtttcttacccttgaacaagcaaagag i

tgttgttagttgttactcttcatgattgagattcaccaagcaaatttagtg
gctactgctatcagatgaacaacagatttgttagcagaaaggtggtttttc
tgtggatgtacgtcacgcttcatatattcttagtcgatgaataaaccgtca
acttgggccatgtggacgccacaattaaaacattcttggctacaatgaata
tacttgaaaggcattcactgtactggatcgatatgtaatgtatttttggga
ccaactcattgaatagacaaatgaaatgaaacatgtatgaatactttagag
ttcaaatatcatggggtctattgccatttttgaa

>Glycine_soja_ucp2_ 14815 (proteina deduzida)
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cttaagaattgggttat
cattataccatatgata
gatctagtcaaagttag
tgctatagatgcatatt
ccaatatagcaaggaat
attttgaaaattccagg
tittgctgtctttatty
aaagcacatttgaatgc
cttcctaattttagtcg
agttataagaggataat
ttctttttcgggtgagt
tacatttacttctgccg
aattaccattgtctcct
gaccgtgaaattacatt
aataagttgcgtatttc
tatagcttattacttca

MSDPYQISFAQAFLCSAFAACFAEFCTIPLDTAKVRLQLQKKVGIDDBMBKGLLGTVKTIAREE
GISALWKGIVPGLHRQCLYGGLRIGLYDPVKTFLVGSAFVGEVPLYHMILAGALAITIANPTDL
VKVRLQAEGQLPTGVPKRYSGAIDAYLTILRQEGIGALWTGLGANIARMANELASYDKVKRTIL
KIPGFMDNVYTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKSTREORMEGFLAFYKGFLP

NFSRVGAWNVIMFLTLEQAKRVIRG

>Glycine_soja_ucp3 (cDNA deduzido)
tcggtgcggatagaacaggttcggataaactgaaccgtgtcagtgtgtcat
ggccgaggtaattttgaatctaatcgtggaatccatgatgcctgatgggaa
catcataccagttcctggtttccttgattgtcttagaagaacaaacagcct
tgagttaggtctttctigaatgtacccatgaaatcaggctatcaacatggt
cactaaggcctttctaacatcactgtcagctatggtggctgagaccacaac
tcaagaccaggctccaactccatggcgagtcactttcctcgagtcacccca
ggcttgggcattattcgtgaacaaggtgcccttggcectttacagtggectg
acacatgttctactcgcctattcgaattgttgggtatgagaacctgagaaa
atgcttcgttctctatcgttggcaaggctgtagttggtggaatctctggtg
gccagcccagctgatcttgtcaaggtgaggatgcaagctgatggccaaagg
accccggtattcggggccatttgatgctctaaacaaaattgttcgtgctga
ggaagggtgtttttcctaatatccaaagagccttcttagtgaacatgggag
catgctaaacaatttgttattagaagtaggatagctgatgacaatgttttt
catcatgtcaggtttagcggcaacgtctttgagctgcccggctgatgttgt
atcaggcagctaaaaaggaagggaaagtcttatataatagctcttatgatt
aaagttgaaggaataagagcattgtggaaaggattcttcccaacatgggca
atttgtgttctgggtttcctatgagaagttcaggaaatttgcagggctctc
ttttatttatttatttatttatactagcactcattcatccataataaattc
gggtactaacacccagatttatatttttctcaacttttagctcagtgtata
acattactctttcctaagaagattatattatactacctgtgttttactgca

>Glycine_soja_ucp3 (proteina deduzida)

catcgactgctccaaat
tcattgcagccaaaaga
tgcatatcttttggtgg
ggagttgatattactca
tttccccatagatttga
ctagtgcatttcgagta
tcaccagcaattattag
tgttgtttctgtigata
tcttggctcaggttiilg
gtgagccaaggtcttca
aggatttcaaggattgt
aattagcctgttatgat
gcccacacttttgctte
gaagactagaatgatga
gcttggtgaagacaatt
aggcttggcccatggca
ttctttctaatataaca
acaagtcacagcctaca
cttttttgagataaact
gattatttaa

MKSGYQHGGVDITHTKAFLTSLSAMVAETTTFPIDLIKTRLQLHGESLESSSAFRVGLGIIREQG
ALGLYSGLSPAIIRHMFYSPIRIVGYENLRNVVSVDNASFSIVGKAVVSGYLAQVIASPADLVKY
RMQADGQRVSQGLQPRYSGPFDALNKIVRAEGFQGLWKGVFPNIQRAELNYEYDHAKQFVIRS



RIADDNVFAHTFASIMSGLAATSLSCPADVVKTRMMNQAAKKEGKVYBRESKTIKVEGIRALW

KGFFPTWARLGPWQFVFWVSYEKFRKFAGLSSF

>Phaseolus_vulgaris_ UCPla (cDNA deduzido)

cagtcattggagatgaaaattgacaacattaaagactcagagagagaagaa ttttttttgcagcagaa
taaatcagaattcaaacaccaaaatttgtgaacacttttccatacagagga accaagtttgatctgag
tcttttcaaaagggatcaaaggaaaggacccaaatttgcatacgcaacgtt tggttcctttcccagga
caaacaaaacacaatggtagcagattctaagtccaaatccgacctctcctt cggcaaaacctttgcca
gcagtgctttttctgcatgtttcgctgaggtgtgtactafilcattggaca ctgccaaagttaggctt
cagcttcaaaaacaagctgcaactggtgatgtaatctccttacctaaatat aagggtatgctgggaac
agttggtaccattgcgagggaagaaggtctttcagcactctggaagggaat tgtgccagggttacatc
gtcagtgtttgtacggtggtttaagaattgggttatatgagcctgtgaagt B ctttgtatgtggggaag
gaccatgttggagacgttccattgtcaaagaaaattcttgcagcattcaca actd@ilyctgtgggaat
tgctgtggcaaatccaactgatcttgtcaaagttagacttcaagcagaagg aaaactacctcctggtg
ttcccaggcgctactctggatctttaaatgcttattcaacaattgtgagac afilfleaggagttggggct
ctttggactggacttggccccaatatagcaagaaatggtatcatcaatgct gctgaactagccagcta
tgatcaagtgaaacagacj@iliittgaaaattccaggtttcactgacaatgt tgtaactcatctccttg
ctggtcttggggcagggttttitgctgtctgtattggctccccagtagatg tJ@llaagtcaagaatg
atgggagattctagttacaagaacacccttgattgttttatcaaaacatta aagaatgatd@cccat
ggccttttacaaagggttcctcccaaattttggacggcetaggatcttggaa tgtgatcatgtttctaa
ccttagaacagafillaaaagttcatcaaaaatttagagtcaccctgagctg agttaccttgagaattt
tctaagcggcttattgcaactgcgaatgcagtggaaattgtagaaataaag ctttctcttcattctge
aaactgatggaatgtggtaaagaattttttcagggaggaaatttttacaag atatgttgttattcata
tatactagcagattttagcactttccatttattatgaaccatgattggatt taaacagaacatagccc
ttgatcactaccattgtcttaagatggtggcaattattgttgtagtatcaa attttaagccattgatg
caggaactttgttttctgtatgcaaggcaaaatattatagcacctctaata gcagtgtttatgattct

ttagc

>Phaseolus_vulgaris_UCP1la (proteina deduzida)

MVADSKSKSDLSFGKTFASSAFSACFAEVCTIPLDTAKVRLQLQKQAASIGIKYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKSLYVGKDHVGOKIPABKTTGAVGIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIRNNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYHOHIKTLKNDGPMAFYK

GFLPNFGRLGSWNVIMFLTLEQTKKFIKNLESP

>Phaseolus vulgaris UCP1b alternativa(cDNA deduzido

)

ctcgtcgaagcaatggtgggaggtggcagttccaaatccgacatctecttt gctggcactttcgccag
cagtgctttcgctgcatgtttcgccgaggtgtgtaci@iliicctttggacac tgcaaaagttaggcttc
agcttcagaaacaggctgtagttggtgatgtggtgaccttacctaaatata ggggtatgcttggaaca
gttggaaccattgccagggaagaaggtctttcggcactttggaaggggatt gtgccagggttacaacg
tcaatgtttgaatggaggtttaagaattgcattatatgagcctgttaagaa i tttctatgttggacctg
accatgttggagatgtaccactgtttaagaaaattctcgctggatttacaa ctd@iiyctatggcaatt
gcagtggccaatccaacagatcttgtgaaagttagacttcaatctgaagga aaattgccccctggtgt

gcccaggcgctacactggatcattaaatgcttattccacaatagtgagaca
tttggactgggattggtcccaacataacaagaaatggtatcattaatgctg
gatgaagtgaagcagaflilittttgaaaattccaggattcaccgacaacgtt
tggtctaggggcagggttttttgcagtttgtgttggctcecctgttgatgt
tgggagattctagttacaaaagcacccttgattgtttcatcaagacattaa
gctttttataaggggttcataccaaattttggacggctaggatcttggaat
tctagagcaggt

aatttgcagaagattttttt

B8-299agttggagcete
ctgaattagccagctat
ttaactcatcttcttgc
B8itaagtcaagaatga
aaaatgacifacctttt
gtgatcatgtttttaac

gagatcagaaaacccaa
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>Phaseolus vulgaris UCP1b alternativa (proteina ded uzida)

MVGGGSSKSDISFAGTFASSAFAACFAEVCTIPLDTAKVRLQLQKQANNIGBPKYRGMLGTVGTI
AREEGLSALWKGIVPGLQRQCLNGGLRIALYEPVKNFYVGPDHVGIRIPAGKTTGAMAIAVAN
PTDLVKVRLQSEGKLPPGVPRRYTGSLNAYSTIVRQEGVGALWTGIBRGITNAAELASYDEVK
QNILKIPGFTDNVLTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSBRSEIHTLKNDGPFAFYK

GFIPNFGRLGSWNVIMFLTL SOVOAECRVIASHESYREYHEERECVOVNEE]

>Phaseolus vulgaris UCP1b (cDNA deduzido)

ctcgtcgaagcaatggtgggaggtggcagttccaaatccgacatctecttt gctggcactttcgccag
cagtgctttcgctgcatgtttcgccgaggtgtgtaci@iliicctttggacac tgcaaaagttaggcttc
agcttcagaaacaggctgtagttggtgatgtggtgaccttacctaaatata ggggtatgcttggaaca
gttggaaccattgccagggaagaaggtctttcggcactttggaaggggatt gtgccagggttacaacg
tcaatgtttgaatggaggtttaagaattgcattatatgagcctgttaagaa i tttctatgttggacctg
accatgttggagatgtaccactgtttaagaaaattctcgctggatttacaa ctd@iiyctatggcaatt
gcagtggccaatccaacagatcttgtgaaagttagacttcaatctgaagga aaattgccccctggtgt
gcccaggcgctacactggatcattaaatgcttattccacaatagtgagaca B8-290agttggagcete
tttggactgggattggtcccaacataacaagaaatggtatcattaatgctg ctgaattagccagctat
gatgaagtgaagcagaflilittttgaaaattccaggattcaccgacaacgtt ttaactcatcttcttge
tggtctaggggcagggttttttgcagtttgtgttggctcecctgttgatgt B8itaagtcaagaatga
tgggagattctagttacaaaagcacccttgattgtttcatcaagacattaa aaaatgacipcctttt
gctttttataaggggttcataccaaattttggacggctaggatcttggaat gtgatcatgtttttaac
tctagagcaggBi@aaaagtacgtcaaaagattagaatcagcttgaactca aacagctagcagtagaa
tttttctggagactgccctcaaatgcaatggacattttcaaggaaataaaa cttctcttcatgtttgt
taattggaatgttccaaaatattcttttgttgggggggaaggaagtaataa taaatgaccatggttat
gccatgtctctgtaatt

>Phaseolus vulgaris UCP1b (proteina deduzida)
MVGGGSSKSDISFAGTFASSAFAACFAEVCTIPLDTAKVRLQLQKQANWNGBPKYRGMLGTVGTI
AREEGLSALWKGIVPGLQRQCLNGGLRIALYEPVKNFYVGPDHVGIPAGRTTGAMAIAVAN
PTDLVKVRLQSEGKLPPGVPRRYTGSLNAYSTIVRQEGVGALWTGIBRGITNAAELASYDEVK
QNILKIPGFTDNVLTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSBRSEIHTLKNDGPFAFYK
GFIPNFGRLGSWNVIMFLTLEQAKKYVKRLESA

>Phaseolus vulgaris UCP2 (cDNA deduzido)

atgtcagatccgaaccagatttcgttctctatagccttcttctgcagegct ttcgccgcttgttttge
cgadfilitgtaccattcctctggacactgctaaagtcaggcttcaactaca aaagaaggtaggggttg
atactgaggtcggtttacctaaatacaagggcttgctgggcacagttaaga ccattgctagagatgag
ggtatatcagctctgtggaaaggaattgttcctggtttgcatcgccaatgt ttatatggaggcttaag
aatcgggttatatgatcctgtcad@ificatttcttgttggtagtgcatttgt tggagaggttccaatat
accatatgatcctggctgctctgcttactggtgctitag@@gtcacgattg ctaatccaactgacctt
gttaaagttaggcttcaatctgaaggtcaactcccatctggtgtacctagg cgttattctggtgctat
agatgcgtatttaactatattgagacaagaaggafifggggccttgtggac tgggcttgggccaaaca
tagcaaggaatgcaattataaatgctgctgaattagctagctatgatcaag tgaaacggf@batttty
aaaattccagggttcatggacaatgtctatactcaccttcttgctggttta ggggcaggtctttttgc
cgtattaattggttctcctgttgatgtggtgaaatccfifbatgatggggga ttcaacctacaagagca
catttgattgctttgtcaagactttgcttaatgagggatttttggctt{§i ataaaggtttccttcca
aattttggtcgagtaggagcctggaatgtgcttatgtttcttacttttgaa cadtgaaaagagtttt
gagaggttaa

>Phaseolus vulgaris UCP2 (proteina deduzida)
MSDPNQISFSIAFFCSAFAACFAEFCTIPLDTAKVRLQLQKKVGVDTPKEKGLLGTVKTIARDE
GISALWKGIVPGLHRQCLYGGLRIGLYDPVKTFLVGSAFVGEVPIYHRILLAGALAITIANPTDL
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VKVRLQSEGQLPSGVPRRYSGAIDAYLTILRQEGIGALWTGLGPNIARKRAELASYDQVKRTIL
KIPGFMDNVYTHLLAGLGAGLFAVLIGSPVDVVKSRMMGDSTYKSTRDOBVEGFLAFYKGFLP

NFGRVGAWNVLMFLTFEQAKRVLRG

>Phaseolus vulgaris UCP3 (cDNA deduzido)
attgttgatgtacatgtacatgtattttctttcaattacctgtgggttttt

agaaccgtgtcatcatccactgctccgaatggctgaggaaaattagaatct
gagtaggttacg@aggaagaagcattgcagtcaaaagattccattttta
ccttgaatagccttgtggtgacttaggtatttcttgaatgtacccaaatga
gttggagttgatagtgctcaaacaaaggtcttagtaacatcattctcagct
gactttccccgtagacttgatcaaaacaagactccaactgcatggtgaatc
ccgctagcgcatttcgagtaggcttgggeattgtccgtgaacaaggtgttg
ctgtctccagcaattattagacacctgttctacacgcctattcgaattgtt
aagtgtggtttctgctgataatggttcattctctgttgttggcaaggctgt
gtgtcgtggctcagatt@flgccagecctgccgatcttgtcaaggtgagga
aggatgaaccaaggtcatcaacctcggtattcggggccatttgatgetctg
tgaaggatttagaggactgtggaagggtgttttccctaatatccaaagagc
gagaacttgcctgttatgaccatgctaaacaatttgttattagaagtagga
tatgcccacacattagcttccatcatatccggtttagctgcaacttcttta
tgtgaagactagaatgatgaatcaagcagccaaaaaggaagggaaagtttt
attgcttggtaaagacagtaaaagttgaaggaacaagagcattgtggaaag
gcaaggcttggcccatggcaatttgtgttctgggtttcctatgagaagttt
ctcttctttctaatatggtattttgatttatagtgccattcattcctacat
cggcctacggggtaacacccagatctcccactcttttcaacttttagctta
ataaattacaagtctctcttttaagagaggattaaattata

>Phaseolus vulgaris UCP3 (proteina deduzida)

ctgggtgctgatagagce
aaccgtcgatgtctgat
ataacagtcactggttt
aaccaggccatcaaaat
atggtggctgaaaccac
actttcatcgagttctc
ttggcctttacagtggce
gggtatgagcacctgag
agtcggtggagcctctg
tgcaagctgatggccaa
aacaaaattgtccgagc
cttcctagtgaacatgg
tagccgatgataatgtt
agttgtccagctgatgt
atataatagctcttatg
gatttttccccacttgg
aggaaatttgcagggct
aataaattcactaatca
gtgtataattttttggg

MKPGHQNVGVDSAQTKVLVTSFSAMVAETTTFPVDLIKTRLQLHGESRASAFRVGLGIVREQG
VVGLYSGLSPAIIRHLFYTPIRIVGYEHLRSVVSADNGSFSVVGKAVVEBA/AQIIASPADLVKV
RMQADGQRMNQGHQPRYSGPFDALNKIVRAEGFRGLWKGVFPNIQIAEIAGY DHAKQFVIRS
RIADDNVYAHTLASIISGLAATSLSCPADVVKTRMMNQAAKKEGKVLYDSSVKTVKVEGTRALW

KGFFPTWARLGPWQFVFWVSYEKFRKFAGLSSF

>Phaseolus vulgaris UCP4 (cDNA deduzido)
gacaaaacgtcccagcatatgtctcagaggcccacggttccacactcttct

ccattcccatctectggtctccagtgagatgaaccctaattccaattggtc
ctctactttcccatctcattctttttacaaaaccactaactctacttataa
tctcattttccgacacaacaaaaacatcatgggtgtcaaaggtttcgtaga
tcatcgccggctgttcaacgcacccacttgatttaatcaaggtccgcatge
aacgctcccaaaccggttcacaatctccgacccgeactcgecttccaaacc
gtcagccattccgcaggceccgegtgggecccatcgeggttggegtecgect
ttgccgcecctcttctccggegtetetgccaccgtectccgecagacactct
ggtctctacgacatcctcaagaccaagtggaccgaccctgccgecggceace
gatcgaggccggcctcatcgecggeggceatcggagecgecgtcggaaaccee
ttcgaatgcaggccgacgggcgccttccgetggecggageggcegceaattaca
atcttgcgaatggcgcggcaagagggcegttactagectctggagaggttca
cgccatgctagtgaccgegtcgcagetcgegtcgtacgaccagttcaaaga
gcttgatgcgegatgggctcgggacccacgtcacggcegagcettcgeggegg
gcgtcgaaccccgtggacgtgatcaagacgagggtgatgaacatgaaggtg
accgtacgccggcgcgttggattgtgctctgaagacggtgcgageggaggg

tccatagcctgtggcect
ccaatagcttcaaattt
cccttattcattcccat
gggaggcatcgcttcca
agctccagggcgaatcc
ggttcaaacctccacgt
cgttcagcaagaaggcc
actccaccacccgcatg
atgcctctcggecgcaa
ggccgacgtcgegatgg
agtccgtcgtggacgcc
tcgcttacggtgaaccyg
gacgattctcgagaagg
gattcgtggcggctgtg
gagcccggggegecgec
gcccatggccctctaca
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agggtttcattcctacgatctcgaggcagggacccttcaccgttgtgctgt tcgtgacgcetggaacag
gttcgcaagctgcttaaggatttttgagtggtagatcgacgaagatgacga cgaaaatgcttctttcc
ttttcaaataagatctgttatgtttggcgttgtgttgggatagtgatgttg tagctctagaatggtaa
ttttgtttcttatcttgcctatttatcaatgagaagtacctttcagttttc taattgggtttitgaca
ccataaattatagcttatggaaattgtgatcttgttttttctttcttgcaa tcaaccttaagaatttt
gtttaggtaatttgattcctctggattagattatgagttagaatttgtgtt tgtgagtgttcttactt
tcccacaacccaacgcaacacgggtctgggaccatgagacgcgtaaagtce cttgctctttgtata

>Phaseolus vulgaris UCP4 (proteina deduzida)
MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGESNAPKPVHNLRFRALBENLHVSAIPQARVG

PIAVGVRLVQQEGLAALFSGVSATVLRQTLYSTTRMGLYDILKTKWTBRARLGRKIEAGLIAGG
IGAAVGNPADVAMVRMQADGRLPLAERRNYKSVVDAILRMARQEGUSSLWANRAMLVTASQL
ASYDQFKETILEKGLMRDGLGTHVTASFAAGFVAAVASNPVDVIKTRYXNEIRKBAPPPYAGALDCA
LKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Phaseolus vulgaris UCP5 (cDNA deduzido)

ccggcgcgtctcttactttgactctcttacgcgcacaaataacccaaccac tatatattcatcttcaa
acccttccttctctccacaccaaaaccaaaaacactaagcactttttctct ttctctctgtgacttte
aatcatacacttcatatacactacactactacttttctgtccaactaagca tgactctcaaagggttt
ttcgaaggtggcgttgcttccatcgttgcaggcetgcaccacccacccacta gacctcatcaaagttcg
catgcagcttcaagaaacgcacacgcacaacctccgtcecegegtttgegcet tcacgcgcccactccaa
tgccgecteccgecaccttccggacctatatccgtcggtgtccgeatagtee agtcggagggcgtggec
gcgctettttccggggtctccgecactatgetccgecagaccctgtactce accacccgtatgggcct
ctacgacgtgctcaagcgccaatggaccgaccccgagcagggeaccattce cctctcgcgaaagataa
cggcgggtctegtcgeccggagggatcggggeagecgtggggaaccecgeag acgtggccatggtgcga
atgcaggccgatgggegggctccggeggeggageggegcaactacaaggge gtgttcgacgcgatacg
gcgcatgagcaatcaggagggggttggcagcectgtggegeggceteggegcet aacggtgaatcgggcga
tgatcgtgacggcttctcagttggcctcgtacgaccagtttaaggaaacta tcctcggacgegggtgg
atggaggatgggcttgggacccacgtggcagcgagttttgcggegggtttt gtggcttctgttgcgtc
gaaccctattgatgttataaagacaagggtgatgaacatgaaggttgatgc ttacaatggggccttgg
attgtgctctgaagactgttcgggctgaaggacctcttgecctttataagg gtttcatccctacaatc
tcaaggcagggcccttttaccgttgtgctctitgtcaccctcgaacaagtc aggaaactgcttaagga
cttttgaattttgattttcacaccatacggaccactccctatattcaatat tcattcattggttgaga
tacatattcagacgatcacgaaccatttgtaacctttgattcttttttatt tacggattagttaactt
ggagattcatatttttatattccaatttcatcaaatatgtctaccaacagt gtaaacgtttgagttta
tatgctagaaatgtaattttacacatctgctactaagaaaataaactacta tgaaa

>Phaseolus vulgaris UCP5 (proteina deduzida)

MTLKGFFEGGVASIVAGCTTHPLDLIKVRMQLQETHTHNLRPAFALHANPHPPPSGPISVGVRIV

QSEGVAALFSGVSATMLRQTLYSTTRMGLYDVLKRQWTDPEQGTIFLERKAGGIGAAVGNPA
DVAMVRMQADGRAPAAERRNYKGVFDAIRRMSNQEGVGSLWRG3AVIASRAASYDQFKET

ILGRGWMEDGLGTHVAASFAAGFVASVASNPIDVIKTRVMNMKVDAYCIWATVRAEGPLALYK
GFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Medicago truncatula UCP1a (cDNA deduzido)
gaaatacacagcgatcaaagaaaaagaaaaaagaacaacccaaattctcaa ctctcatttctcacacg
caacgcaacctttcgattccttcttcattattgttgccatggttgcagatt ccaaatccaacctctca
tttggtccaaccttcgctagcagtgctttctccgcatgtttcgetgaggtt B tgtaccatacctttgga
caccgccaaagttaggcttcaacttcaaaagcaagctgtagctggtgatgt atcctccttgcctaaat
ataagggtatgctgggaacagttggaacaattgccagggaagaaggtcttt cagcactctggaagggc
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attgtgccagggctacatcgtcaatgtitgtatggaggattaagaattggg ttgtatgagcctgttdgl
gactttctacacggggagtgaccatgttggcgatgttccactgtcaaagaa aattctagctgcattta
cgacad@iibctgtggcaattatggtggcaaatccaactgatcttgtcaaag taagacttcaagcagaa
ggaaaattacctcctggtgttcccaggegctactctggatctttgaatgcet tattcgtcaatcgtgag
aca§ihaggagttcgagctctatggacagggcettggtcccaacatagcgag aaatggtattatcaacg
ctgctgaactagctagctatgatcaagtgaaacagactattttggiliaattc cgggattcaccgacaat
gttgtaactcatctctttgctggcecttggagcagggtttttcgetgtctgt atcggctccceggttga
tgtg@aagtcgagaatgatgggagattctagttacaaaagcacccttga ttgctttgtcaaaacct
taaagaatgatg @@t ctttggcgttttataaagggttcctcccaaattty gacggctaggatcttgg
aacgtgattatgtttctaaccctagaacaggctaaaafiffitcgccaaaagt ttacagtcgtcatgagc
tcaatcaatttcatggagtggtttctatggggacattttgcaaatgcaaat gcagttgaaattgtaga
aaataaagtcctttcttcattttactaactaggatgtagtcaaacattttt tcagaggagaaaaacat
gaaagttcaacaaatgaaaatatttcatagatacttctagcttacaattgc aatctcttttgtaggat
tgcatgctctttcaatgtaataattctcttcagattttactacgaacgttc ttggtcgacatgatatg

agattcttttcaa

>Medicago truncatula UCP1la (proteina deduzida)

MVADSKSNLSFGPTFASSAFSACFAEVCTIPLDTAKVRLQLQKQAVASEBKBKGMLGTVGTIAR
EEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKTFYTGSDHVGDVPLSKKTTGAVAIMVANPT
DLVKVRLQAEGKLPPGVPRRYSGSLNAYSSIVRQEGVRALWTGLGRNMRAELASYDQVKQT
ILKIPGFTDNVVTHLFAGLGAGFFAVCIGSPVDVVKSRMMGDSSYKS VKL KNDGPLAFYKGF

LPNFGRLGSWNVIMFLTLEQAKKFAKSLQSS

>Medicago truncatula UCP1b - alternativo (cDNA dedu zido)
ttaatcgtaacattttcgtttttgaagcagctatggtgggaggtggtaacg cgaattccgatatctca
ttcgttggcactttcgccagtagtgctttctctgcatgtttcgctgagata tgtactattcctttgga
cactgccaaagttaggcttcaacttcaaaagcaagctgtagctggtgatac ggtgagcttacctaaat
acaagggtatgctgggaacagttggaaccattgccagggaagaaggtcttt cagcactctggaaggga
attgtgccagggttacatcgtcaatgtttgtatggaggattaagaattggg ttatacgaacctgtt§igl
gaatttgtatgttgggaaagaccatgttggagatgctccgttgacaaaaaa aattcttgctgcactaa
caactgfl§ctgtggcaattgcggtggcaaatectactgatcttgtcaaag ttagacttcaagcggaa
gggaaattgcctccaggegtgcccaggegatacactggatcgttgaatgea tattcaacaattatgag
aca§ihaggaatcggagctctitggactggaattggccecaatgttgcaag aaatgctatcattaatg
ctgctgagctagccagctacgatcaagtgaaacagaccatttiiflaaattc caggattcactgataat
gttgtcacacatcttctttctggtcttggggcagagtttctttgcagtctgt attggctctccagttga
totg§ihagtcaagaatgatgggagattctagttacaaaagcacgattga ttgtttcgtcaaaacat
taaaaaatgatg @@ ctttagccttttataaggggttcataccaaatttcg gacggctaggatcgtgg
aatgtgatcatgtttttaacactagaacaggtatgagttggiaetiioto atagcttttgagtcatc
atccattactttttgtcacaccctatctcatggatttctagattattttat aacatataatgtttgtt
gtagcagagttcagaaaatccaaaatttgcaaaaacaattttcgtcattag tatcaagatgacttaga
tattgacaatggtttgagaagcatgtgtgacaaa

>Medicago truncatula UCP1b — alternativa (proteina deduzida)

MVGGGNANSDISFVGTFASSAFSACFAEICTIPLDTAKVRLQLQKQAMWARIIPKYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKNLYVGKDHVGDABAAKTTGAVAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYTGSLNAYSTIMRQEGIGALWTGIGRMUNAAELASYDQVK
QTILKIPGFTDNVVTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDSSYXEHVKTLKNDGPLAFYK

GFIPNFGRLGSWNVIMFLTLEQV

>Medicago truncatula UCP1b (cDNA deduzido)

ttaatcgtaacattttcgtttttgaagcagctatggtgggaggtggtaacg cgaattccgatatctca
ttcgttggcactttcgccagtagtgctttctctgcatgtttcgctgagata tgtactattcctttgga
cactgccaaagttaggcttcaacttcaaaagcaagctgtagctggtgatac ggtgagcttacctaaat
acaagggtatgctgggaacagttggaaccattgccagggaagaaggtcttt cagcactctggaaggga

attgtgccagggttacatcgtcaatgtttgtatggaggattaagaattggg

ttatacgaacctgtt§ig
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gaatttgtatgttgggaaagaccatgttggagatgctccgttgacaaaaaa aattcttgctgcactaa
caactgfil§ctgtggcaattgcggtggcaaatcctactgatcttgtcaaag ttagacttcaagcggaa
gggaaattgcctccaggegtgcccaggegatacactggatcgttgaatgca tattcaacaattatgag
aca§haggaatcggagctctitggactggaattggccecaatgttgcaag aaatgctatcattaatg
ctgctgagctagccagctacgatcaagtgaaacagaccatttiffflaaattc caggattcactgataat
gttgtcacacatcttctttctggtcttggggceaggtttctttgcagtctgt attggctctccagttga
tgtg§ihagtcaagaatgatgggagattctagttacaaaagcacgattga ttgtttcgtcaaaacat
taaaaaatgatg @@ ctttagccttttataaggggttcataccaaatttcg gacggctaggatcgtgg
aatgtgatcatgtttttaacactagaacagactaaaadifitcgtcaaaaaa ttggaatcagcctgage
tcaaacaaggaccactaggattttattagaaggccgcaaccgggggtgcaa acagaaatcatcaagaa

aataaatctcttctcttttttttttttt

>Medicago truncatula UCP1b (proteina deduzida)

MVGGGNANSDISFVGTFASSAFSACFAEICTIPLDTAKVRLQLQKQAWARIIPKYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKNLYVGKDHVGDHEPAAKTTGAVAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYTGSLNAYSTIMRQEGIGALWTGIGRMVNAAELASYDQVK
QTILKIPGFTDNVVTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDSSYXESHVKTLKNDGPLAFYK

GFIPNFGRLGSWNVIMFLTLEQTKKFVKKLESA

>Medicago truncatula UCP2 (cDNA deduzido)

attgcagcaacaacaagatctaactttaatttaaccgaaagcaatcgtttt catttgatgctattgct
tctactttcacaaatcttcttcgccattaacaacaacaatgtcaatctcag atcccaaccatattacc
ttcgctcaatccttcctctgcagegctttcgecgcttgtttcgetgagttt tgtactattcctctgga
cacggcgaaagtgagacttcaactacaaaagaaaggaggtgttggtgatga tggaatgggtttaccta
aatataaaggtttacttggaactgttaaaactattgctagagaagaaggtg tttcttctitatggaaa
ggcattgttcctggtttacaccgtcagtgtttgtatggtggtttaagaatt gecttatatgatectgt i
gaaaacttttcttgttggtgctgcatttgttggagaagttcctttgtatca tatgatacttgctgctc
ttctaactggt@@littggcaatcactatcgctaatccgacagatctagtca aagttaggcttcaatct
gaaggccagttgccatctggggtacccaagcegctattctggtgctatggat gcatattctaccatatt
gagacad@@agggttaggggccettgtggactggacttgggcectaatatage acggaatgcaattataa
atgctgctgaactagctagttatgatcgagtgaaacagacgattttgfeiga ttccaggattcatggac
aatgcctttactcacctcctagctggectaggagcaggtetttttgetgte tttatcggttctcctgt
tgatgtggiaatccaggatgatgggggactcaagctacaaaaacacatt tgactgttttctcaaga
ccttgttcaatgagggaffilitogccttitacaaaggctttcttccaaatt ttggtcgagtaggagtt
tggaacgtgattatgtttcttacccttgaacaagccaagag dfittttaga ggatagatattgttact
tttcacgacgattagattcagcaatcagaaacgcagtttctttctcggacg agcgctagctaccaaca
cttttggatttgctgcggcagaaagattttatttcgtacttctgccatgeg gatagaagtcatgcctc
atagtcatatgttcttcgtagtcgaataaaacgtcggattacatttatatt tgtttcctacgtgcatg
tgggtagtggatgtaccattcatatattctttagccaatgaatatgccgtc aaattacattcccttta
taggtgtacactgtattgtattatgacatgtcattttttctgggaaataca ttactttttcccaactc
agtgaacagaccaatgaaatgtaacatgtataaagaccaatttagagttta tataatttatttctcta

ttcaatcaaa

>Medicago truncatula UCP2 (proteina deduzida)

MSISDPNHITFAQSFLCSAFAACFAEFCTIPLDTAKVRLQLOQKKGGVGIIDBKYKGLLGTVKTIA
REEGVSSLWKGIVPGLHRQCLYGGLRIALYDPVKTFLVGAAFVGEVRIAAIMTGALAITIANP

TDLVKVRLQSEGQLPSGVPKRYSGAMDAYSTILRQEGLGALWTGLGRNMRAELASYDRVKQ
TILKIPGFMDNAFTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSSYKBHIEKI LFNEGFLAFYKG

FLPNFGRVGVWNVIMFLTLEQAKRVFRG

>Medicago truncatula UCP3 (cDNA deduzido)

ttcattgtcttagaatagccagccagccagcecccgtgcatattttattttg gcgagttggagttttctt
gtatgtaccaatgaaatcaggcaatcaagttgacaatactcatacaaagat tttgctaacatcattat
cggcaatggtggccgagtccacaacttttcccatagacttgatcaaaacca ggctccaactccatggg
gagtcactttcatcaactcgtccaaccggtgcatttcaaataggcctagac attattcgtcaacaagg
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tcctetttgectttataagggcttgtctccagcaattttaagacacctatt ctacacccctattcgaa
ttgttgggtatgagcacctgaggagtgttatttcttctgataatgggtcge cctctatcattggcaag
gctgttgttggtggaatctctggcagtatggcetcaggttatagcaaiiccg gctgatcttgtcaaggt
gaggatgcaagctgatagtcaaatgatgagaaaaggtcttcaacctcggta ttcagggccaattgatg
cttttaacaaaatcattaaagctgaaggatttcaaggactatggaagggtg tttttcctaatatccaa
agagccttcttagtgaacatgggggaattagcctgttatgatcatgctaaa caatttgttattaaaag
taagatagccgaggataatgtttatgcccacacattagcttccatcatgtc aggtcttgcggcaactt
ctttaagttgtccagccgacgttgtcaagactagaatgatgaatcagacag ctaaaaaggaagggaat
gtcttatatagaagctcttatgattgcttggtgaagacagttaaagttgaa ggaataagagcactctg
gaaaggattcttccccacatgggcaaggcttggtccgtggcaatttgtttt ctgggtttcctatgaga
agtttagaaaacttgctgggctctcttctttctaggacattattttgattt atgctgttaaacattca

ttcaagataaaattcacaattcacagcct

>Medicago truncatula UCP3 (proteina deduzida)

MKSGNQVDNTHTKILLTSLSAMVAESTTFPIDLIKTRLQLHGESLSSTERAQIGLDIIRQQGPLC
LYKGLSPAILRHLFYTPIRIVGYEHLRSVISSDNGSPSIIGKAVVGGISGRQVIASPADLVKVRMQ
ADSQMMRKGLQPRYSGPIDAFNKIIKAEGFQGLWKGVFPNIQRAFLVAGNIEHAKQFVIKSKIA
EDNVYAHTLASIMSGLAATSLSCPADVVKTRMMNQTAKKEGNVLYRYEIVRVEGIRALWKGF

FPTWARLGPWQFVFWVSYEKFRKLAGLSSF

>Medicago truncatula UCP4 (cDNA deduzido)

aaacaacattcatagtttcttagcatatgtctcagagacctaacgttcctc actcttcttccatagcec
tgtggccttcattcccatctcctggtttccagtgagatgagetctaactct aattggtctttttccaa
ttcccagtagaactagtttctctactactatcaattaaattcattattaca cccccaatattcatttt
tattctttgaaacttattgaaaccctttttctatactaactcagaaacaac aacaaaaaaacaccatg
ggtgtcaaaggttttgttgaaggtggtattgcttcaatcatagcaggatgt tccacacatccactaga
tcttattaaggttcgcatgcaacttcaaggtgaaaacgcgcctaagecgaa cccagttcagatccttc
gaccggctcttgctttcggtcaaaccggaacaactacgatccatgttgggt ctactccggttcctcag
cctegtgtgggccttgtctcagtcggagtecgtettgttcaacaagaaggt gtaacagctttgttctc
tggcatctccgccaccgtgctcaggcagacactgtactccaccaccaggat gggactttacgaggttt
tgaaaaacaagtggacagatcgtgaagctggtggcactatgccgcetggttc gcaagatcgaggctgga
cttattgctggtggggttggtgctgctatcggtaacccecgecgatgttgec atggttcgaatgcaagc
cgatgggagactcccaccggctcagcagagaaactacaaatctgttgttga cgccattaccagaatgg
cgaagcaggaaggtgtgactagtctctggcgcgggtcatcattgactgtga accgcgccatgetggtc
acagcttcacagctggcttcatatgatcaattcaaggagatgattcttgag aagggtgttatgcgtga
tggccttgggacccatgtgacagctagttttgcagcgggatttgtggeggce ggttgcgtcgaatccag
tggatgttattaagacaagggtgatgaacatgaaggtggaggctggaaagg aaccaccctatgctggt
gctttggattgtgctttgaagacagttcgtgctgagggtcctatggcetett tacaagggatttattcc
tacaatttcaaggcagggacctttcactgttgttctgtttgttactttgga gcaagttcgcaagttgt
tgaaggatttctgagttgctagattgatgatggcgaagatttttagttttt aagttgattccaataaa
ctctgttttaatttttgtcttctaatgtggttgttctagatggtaattttg attaatgaaaaccatga
ttttaaattgatgtgcagatcttatatcggaatgacaaaacaccagaaaat gtggtttatgctactta

tgatatticatattgaatattaatcacctat

>Medicago truncatula UCP4 (proteina deduzida)

MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGENAPKPNPVQILRPEQNGTTTIHVGSTPVP
QPRVGLVSVGVRLVQQEGVTALFSGISATVLRQTLYSTTRMGLYEVIRREKAGGTMPLVRKIEA

GLIAGGVGAAIGNPADVAMVRMQADGRLPPAQQRNYKSVVDAITRMARDERGSSLTVNRAML
VTASQLASYDQFKEMILEKGVMRDGLGTHVTASFAAGFVAAVASNPNRXNKMKVEAGKEPPYA
GALDCALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF



>Medicago truncatula UCP5a (cDNA deduzido)
gggtcccacccactcctacagcaggctatatatactttcccaacatcactt
tggaaaacgccgttgcggcegcgttttcttctccaatcecectcgeccggaacca
ctataatgggtgtcaaagcatttcttgaaggtggcattgcttccatcgtcg
ccactcgacctaatcaaagtccgaatgcagcttcaaggcgagaagaatctc
tgcttttcatcactcttcacattctccgcecaatctttcaccctaaaccctc
ccgtcggaatccgcattgttcaatctgaaggtatcaccgctcttttctceg
ctccgtcaaacactctattccaccacacgtatgggtctctacgatgttctc
tccagaaatcggaacaatgccggtaacgaaaaagattacagcaggtttaat
ccgccgtggggaatcctgetgacgtggegatggttcgtatgcaagctgacg
cagcgacgggattacaaaggcgtgtttgatgcgattcggagaatggcgaat
tctgtggcgaggttcagegcettacggtgaaccgegegatgatcgtaacgge
atgatacattcaaggagatgattttggagaaaggatggatgaaagatgggt
gcgagttttgcggceggattttttggcggeggttgecgtcgaatccaattgat
tatgagtatgaaggtgggatctggtggggagggtgcaccgtataaaggtge
agactgtacgtgctgaaggggttatggctctttataagggttttattccta
ccttttactgttgttctttttgtcacgcttgaacaacttaggaagctgctt
cttttattcattattaattttctaagatgattaactgatgaataagttcta
tataagttaggatattttgatgttcacaatattttacactga

>Medicago truncatula UCP5a (proteina deduzida)
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cccatttcctcaaaact
aaccactctcacatcaa
ccggaagcaccactcac
cctettcgecccgctta
tgtttcaggacccatct
gcgtatccgecaccgte
aaacaaaactggaccga
cgccggtggaatcggeg
gcagacttccggtgaat
caagaagggattggttc
ttcgcaattagcttcgt
ttgggacccacgtggta
gtgataaagactagggt
acttgattgtgctgtta
caatttcaagacagggt
aaggatttttgatgaat
ttttatgtagggattag

MGVKAFLEGGIASIVAGSTTHPLDLIKVRMQLQGEKNLPLRPAYAFHERFYAHPKPSVSGPISV
GIRIVQSEGITALFSGVSATVLRQTLYSTTRMGLYDVLKQNWTDPEIGTKRITAGLIAGGIGAA
VGNPADVAMVRMQADGRLPVNQRRDYKGVFDAIRRMANQEGIGSIWRESAL TASQLASYD
TFKEMILEKGWMKDGFGTHVVASFAAGFLAAVASNPIDVIKTRVMSIGOEEAPYKGALDCAVKT

VRAEGVMALYKGFIPTISRQGPFTVVLFVTLEQLRKLLKDF

>Medicago truncatula UCP5b (cDNA deduzido)
cttccacaatcattcttttcccttccaaacacacttgctataaattcctct

cacaacacaaacctcgttttcgttttcacacatggtttcttcttttgtcac
cgttcctcaatcttgtttcatagtaacttttgatattcattcccaacctaa
cttaccaccttcccataatttgagatccgtttatttcgttacataaacaaa
cccaaaaattctattgacaaaatcaacacaacccttttctttcttattcgt
gccaattaatcgcaatgggtgtgaaaggtttcgtcgaaggaggcatagctt
tcaacacaccctcttgatctcatcaaggttcgaatgcagcttcaaggagag
tatccgaccagcattagctttccaacccggttcggttcatcggtcaccage
ccegtgttgggecgatcgecgttggtgttaagctagtccaacaagaaggtg
ggtgtctctgccaccgttetccggeagtgtcetctattccaccactegtatg
gaagaaaaaatggtctgatcctatctccggtactttgccgttgacaagcaa
tagccggtgggattggegeggctgtcgggaatcecggctgatgtggcaatgg
ggaagacttccatcggcccaaagaagaaactataaatctgtcgtcgacgec
agacgagggagttactagcctatggcgcggttcatctctgacagtgaaccg
catcacagctggcatcctatgatgagtttaaggaaaagattttgaaaaatg
cttgggacccatgtggtagcgagtttttcggcaggttttgtggeccgeggtt
tgtgattaagactagggtgatgaatatgaaggtggaggctggatcgectec
ttgattgtgctttgaagactattcgtgctgagggtcctatggctctttata
attacaaggcagggaccgtttaccgttgtgttgtttgttacattggaacag
ggatttctaaggtagatgcatgatgatgaagaattatgtttcgaacaacct
gtcagatttttatttitagatttaattatggttataatataatgttattta

atttcccaatataactt
atgtctcaaacctttta
acttcaattagtcctct
tctcatagaaaatattt
tgtcgcaaactttttgt
ccatcattgcagggtgt
aatgctcctacaaccaa
ggtgacggcccaaccgc
tagcagcacttttctcc
ggactctatgatatgat
gattggagcggggctge
ttaggatgcaggccgat
atctccaggatggcgaa
cgccatgttggttaccg
gttggatgaaggatggg
gcatcgaatccagtgga
accttactccggtgeca
agggttttattcctaca
gttcgtaagttgcttaa
taataatgctcttttta
gtttagtgattccaata
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gtgtgttaccgattgtgattgaattctgtaccaagaattggtgcttagaat ttggattatgagaaatt
attactatagtttttaatttttaatcttgagattctaaagtt

>Medicago truncatula UCP5b (proteina deduzida)
MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGENAPTTNIRPALARRYWRSPAVTAQPPRVGP
IAVGVKLVQQEGVAALFSGVSATVLRQCLYSTTRMGLYDMMKKKWSOALIESKIGAGLLAGGI
GAAVGNPADVAMVRMQADGRLPSAQRRNYKSVVDAISRMAKDEGSSEIVHRRAMLVTASQLA
SYDEFKEKILKNGWMKDGLGTHVVASFSAGFVAAVASNPVDVIKTRVEANBSPPPYSGAIDCAL
KTIRAEGPMALYKGFIPTITRQGPFTVVLFVTLEQVRKLLKDF

>Cicer arietinum UCP1la (cDNA deduzido)

acccaatttccaaataccacattacttcacttacagagcgcttgtttcaaa acaaaagcaaaagtgat
caaagggaaagaaagaaaggaacaacccaaattctcaattctcaaacgcaa cctttcggttecttett
catttttctctgaattattaatatttattattattattgacatggtagcag cagattctaactccaaa
tccgacatctctttcgctggaatctttgccagcagtgctttctccgeatgt ttcgctgagatiiftac
catacctttggacactgccaaagttaggcttcagctccaaaaacaagctgt agctggtgatgtagtct
cattaccaaaatacaagggtatgctgggaacagtttcaaccattgccaggg aagaaggtctttcagca
ctatggaagggcattgtcccagggctacatcgtcaatgtttgtatggagga ttaagaattgggttata
tgagcctdilagactctctatacgggaagtgaccatgttggtgatgttce actgtcaaagaaaattt
tagctgcatttacgactggtgcffilfocaataacagtggcaaatccaactg atcttgtcaaagtaaga
cttcaagcagaaggaaaattacctccgggtgttcccaggegctactcagga tctttaaatgcttattc
gtcaatcgtgagacaggafifuagttggagctctatggacagggcettggecc taacatagcaagaaatg
gtattatcaacgctgctgaactggccagctatgatcaagtgaaacagacta B (ttttgaaaattccagga
ttcactgacaatgttttaactcatctcctttctggecttggggcagggttt ttcgctgtctgtatcgg
ctccecggttgatgtggtca@iitcgagaatgatgggagattctagttacaa aagcacccttgattgtt
ttgtcaaaaccttgaagaatgatggacd@iliggcgttttataaagggttcc tcccaaattttggacgg
ctgggatcttggaacgtgatcatgttictaaccctagaacagactaaaaag [Jj ttcgtcaaaagtttatc
atcatcatgagctcaatcataattacataaagtgttttctacgagggacct attgcaagtgcaaatgc
agttgaaattgtagaaaataaagacccttatatcttcattttactaactag gatttagtcaaacattt
tttcaaaagagaaaaatgaaagttaaacaaatgaatttgtttcatagatac tagcttcttataatttc
aatctattttgtaggattgcatgtttccatgtaataattctcttcaaattt tacaatgaacatgcttc
catgacatgacaggagattcttttcaaatttggtatggttcagacctcaaa a

>Cicer arietinum UCP1a (proteina deduzida)
MVAADSNSKSDISFAGIFASSAFSACFAEICTIPLDTAKVRLQLQKQAWAGSLPKYKGMLGTVST
IAREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKTLYTGSDHVGIKPLSAFTTGAVAITVA
NPTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSSIVRQEGVGALWTGBRBININAAELASYDQV
KQTILKIPGFTDNVLTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDSSYHEAVKTLKNDGPLAFY
KGFLPNFGRLGSWNVIMFLTLEQTKKFVKSLSSS

>Cicer arietinum UCP1b (cDNA deduzido)

ctatttaaaaatgaacccgattgagaaaatttcacatatgctatcactgac ataaaaaaagaattaaa
aaaaaaaaaaaacaactttcagtttctttcccttcacaattgttcaaaaaa aca@@latggttgcagg
tgggaactcaaattccgatatctcttttgctggcactttcgccagtagtge tttctctgcatgtttcg
ctgag@iltgcactattcccctggacactgccaaagttaggcettcagcettc aaaagcaagctgtagcc
ggtgatgtgagcttacctaaatacaagggtatgctcggaacggttggaacc attgccagggaagaagg
tctttcatcactctggaagggaattgtgccagggttacaccgtcaatgttt gtatggtggtttaagaa
tcgggttatacgagectgttafiffpatttatatgttgggagtgaccatgttg gagatgctccattgtcg
aaaaaaattcttgcagcattaacaactggtgctgffijcaattgcagtggceg aatcctactgatcttgt

caaagttagacttcaagctgaaggtaaattgcccgctggegtgcccaggeg ttacactggatcattga
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atgcttattcaacaattgtgaaacaggaaggd@litggagctctttggaccg gcattggccccaatgtt
gcaagaaatgctatcattaacgctgctgaactagccagctatgatcaagtg aaacad@cattitgaa
aattccaggattcactgataacgttgtcacgcatcttctttctggtcttgg ggcaggattttttgcag
tctgtattggcetceceggttgacgtggttaaatdiigaatgatgggagacc ctagttacaaaaacaca
cttgattgtttcgtcaaaacattaaaaaatgatggacctttad@ttttat aagggtttcataccaaa
ttttggacggctaggatcttggaatgtgatcatgtttttaactctagaaca B8ctaaaaagttcgtca
aaagtttggaatcagcataatcttaagcaagtaccaataaaattttatgag cacggtgacaactggtg
ggtcaacagaaatcatcaagaaaatttaacttctatttgttttctctattg gaatgtgtgaacaattt
tttggcgtagaaaaaataagtattaatgaataaaataaacttattgataga tgctagatttaaagctt
caaatcactgttttattttttgtattaattatcttacaagtttatcaagag ctgggctttgacagatg
ggaataggaggaatttgaaattgtagattgctttttgcgectcttattttt ttctaataca

>Cicer arietinum UCP1b (proteina deduzida)

MVAGGNSNSDISFAGTFASSAFSACFAEICTIPLDTAKVRLQLQKQAVBIGIKYKGMLGTVGTIA
REEGLSSLWKGIVPGLHRQCLYGGLRIGLYEPVKNLYVGSDHVGDAPABKKTGAVAIAVANP
TDLVKVRLQAEGKLPAGVPRRYTGSLNAYSTIVKQEGIGALWTGIGIHWINRAELASYDQVKQ
TILKIPGFTDNVVTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDPSYKBHAVRTLKNDGPLAFYKG

FIPNFGRLGSWNVIMFLTLEQTKKFVKSLESA

>Cicer arietinum ucp2 (cDNA deduzido)

gttgctttcatttcatttcatttcacactttcaccatcacaattcacaaat cctcaacaacaacaaca
atgtcaatctcagatcccaaccatctttctttcactcaatccttcctctge agcgccttcgecgcttg
tttcgccgagtttifiiactattcctcttgacacagctaaagtgagacttca actacaaaagaaaggag
gaagtgttggaattgatgatgctggaaatggaattggaattgcttcgecta aatacaaaggtttactt
ggaacggttaaaactattgctcgtgaagaaggggtttttgctttatggaaa ggcattgttcctggttt

gcatcgtcagtgtttatatggtggtttaagaattgccttatatgatcctgt taaaatttttcttgttg
gtactgcatttgttggtgaagttcctttgtttcatatgatacttgctgctc ttctcactggtdBiitg
gcaatcactattgctaatcctactgacctagttaaagttaggcttcaagct gaaggccaattgccatc
tggggtaccaaagcgttattctggtgcgatggatgcatattcaaccatatt gagacad@@agggttag
gggccttgtggactggacttgggcectaatatagcacggaatgcaattataa atgctgctgaactggct
agttatgatcaagtgaaacagacgdiifitgaaaattccaggattcacagac aatgcctttactcacct
cctagctggctcaggagceaggtcttttcgctgtctttattggetctectgt tgatgtggifaatcca
ggatgatgggggactcaagctacaaaaacacatttgactgctttcttaaga ctttgttcaatgaggga i}
ttttttgccttctacaaaggcttccttcctaattttggtagagtaggagec tggaatgtggttatgtt
tcttacccttgaacaagccd@iaatgtititagaggataaatactgttact ctacatgatgattagat
tcagcaggcagaaatgtgtttctttctagaatgagtgctagctagctacce gacactcttagatttgc
tgagggagaacggtttcaacatttgtttcctacttctgacacgcagactga agtcgcgcctcatagtc
atatattcttcataactgaaaaaaccgtcagattacatttatgtatttgtt tcctaagagcatttggt
tagtggatgtcaccattcgtatattcttagccaatgattattctgtcaaac tacattcactttatagg
tgtacactgtattgtattatcagatactatcatttttctgggaaatgcatt actaatttcccaattta
ttgaacagacggccgaaatgaagcatgtataaacactaattaagagtttgt aatttacttctctattc

aaa

>Cicer arietinum ucp2 (proteina deduzida)

MSISDPNHLSFTQSFLCSAFAACFAEFCTIPLDTAKVRLQLQKKGGSYSHNGIGIASPKYKGLL
GTVKTIAREEGVFALWKGIVPGLHRQCLYGGLRIALYDPVKIFLVGTAYREFHMILAALLTGAL
AITIANPTDLVKVRLQAEGQLPSGVPKRYSGAMDAYSTILRQEGLGALGPNIARNAIINAAELA
SYDQVKQTILKIPGFTDNAFTHLLAGSGAGLFAVFIGSPVDVVKSRMBNGONT FDCFLKTLFNEG
FFAFYKGFLPNFGRVGAWNVVMFLTLEQAKNVFRG



>Cicer arietinum UCP3 (cDNA deduzido)

caatggttcttcttctccacgatgtcacaacagaaagaatacgcataaatt gaattcaacggctcaaa
tgtctgago @it atcaagagtgtgaaaatataaactgatcatgcatagca taactgtcagcagttca
cgggttccttgagttgattggttgtcttacaatagcactgtgcgtatatga actttttggtgagttgg
gtctttcttgcatgtatccatgaaatéaggccatcaacaaggtggagtcga cactactcacactaaga
ttttaataacatcattgtcggcaatggtggccgagtccacaactttcccca tagacctgatcaagact
aggctccaactccatggtgagtcaatttcctcaagtcgttcaactggtgea tttcgaataggtttaga
cattattcgcaaacaaagtcctcttgggctttataaaggcttgtctccage aatttttagacacctat
tttacacacctattcgaattgttgggtatgagcacatgaggagtgtggcct ctgccgacaatgggtcg
ctctctataattggcaaggcttttgttggtggaatctctggtagtatgget caf@itatagcaagccc
ggctgatcttatcaaggtgaggatgcaagctgatagtcaaatgatgageca gggtcttcaacctcggt
attcggggccatttgatgctttgaacaaaattgttcaagctgaaggatttc aaggactgtggaaaggt
gtttttccaaatatccaaagagccttcttagtgaacatgggggaattagct gtttatgatcatgctaa
gcaatttgttattaaaagtaggatagccgaggataatgtttatgctcacac attagcttccatcatgt
caggtcttgcggcaacttctttaagttgtccagccgacgttgtcaagacta gaatgatgaatcaggca
gccaaaaaggaagggaatgtcttatatagtagctcctatgattgcttggta aagacagttaaagttga
aggattaagagcactctggaaaggtttcttccccacatgggcaaggcttgg tccatggcaatttgtgt
tctgggtttcctatgaaaagtttagaaattttgctgggctctcttetttct aagataatattttgatt
tatgctgttgaacattcattcaagataaattcacaattcacagtcttaaga ctgagtgtacacaccca
aatttctttatgttgtttgtaccattattatttgaaaccatttatgtgctg tta

>Cicer arietinum UCP3 (proteina deduzida)

143

MKSGHQQGGVDTTHTKILITSLSAMVAESTTFPIDLIKTRLQLHGESI®STIGAFRIGLDIIRKQS

PLGLYKGLSPAIFRHLFYTPIRIVGYEHMRSVASADNGSLSIIGKAFVGGSMAQVIASPADLIKV
RMQADSQMMSQGLQPRYSGPFDALNKIVQAEGFQGLWKGVFPNIQRARIAXKY DHAKQFVIKS
RIAEDNVYAHTLASIMSGLAATSLSCPADVVKTRMMNQAAKKEGNVYBSSBKTVKVEGLRALW

KGFFPTWARLGPWQFVFWVSYEKFRNFAGLSSF

>Cicer arietinum UCP4 (cDNA deduzido)

ttgaagcagtaacctagatacttccaaagaacaaaccaactataaaacccc cctcaacctttcttctt
ttctccacacaaaaactacagcatatgtctcaaaggccttcegttcctcac tcttcttctatagcettg
tggtctccattctcatctectggtctccagtgagatgaactctaactccaa ttggtcctattctaatt
gccactagttattattagatctacaattatttcattctttttctcctaaat ttttttctattctttca
aacctttttctcaaaaaaaccaaagcatcatgggtgtcaaaggttttgttg aaggaggcattgcttcc
attatcgcaggttgttccacccacccacttgatttaatcaaggttcgtatg cagctccaaggcgaaaa
cgctcccaaaccgaacccggttcataacctccgaccggeacttgetttcca aaccggaacaacttcca
tccacgtggggcctactcecgctcccacaacctegtgtgggteecatctcag ttggtgtacgtctcgtc
caacaagaaggcgtccgagctctcttctccggegtctccgecaccgtgcte cggcagactctctactc
caccaccaggatgggcctttacgacatccttaagactaaatggtcagatca agctagcggtaacatgc
cgctggctcgcaaaatcgaggecggactcattgccggeggagtcggagecg cgattggaaaccctgcc
gatgtagccatggttcgaatgcaagccgatggaagacttccatcggctcag cgtcggaactacaaatc
tgtcgtggacgccattacaagaatggcgaaacaggagggcgtgacaagtct ctggcgcggttcatctt
taacagtgaaccgcgctatgttagtcacggcctcccaattagectectacg atcaattcaaggagatg
attctcgagaagggagtgatgcgtgatggacttgggacccacgtgacageg agttttgcggcgggatt
tgtggcggcggtggcaagtaacccagtggatgttattaaaacgagggtgat gaatatgaaggtggagg
caggtaaggaagcaccttatgctggtgctttggattgtgctitgaaaacgg ttcgtgctgaaggtect
atggctctttacaaagggtttatacctacaatttcgaggcagggtcctttc actgttgttctttttgt
tactcttgagcaggttcgcaagttgttcaaagatttctgagtaagtagate gatgatgatgacgaaga
titttagtttaagtttcgattccaataaactctgtttgaaattattttcct agtgttctgttgttatg
aaatggtaattttgttataatgttatttgattaatgaaagtggcattcaac aaacaatttaaggaata

tttttaaattgagaa
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>Cicer arietinum UCP4 (proteina deduzida)
MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGENAPKPNPVHNLRRMNIATTSIHVGPTPLPQ

PRVGPISVGVRLVQQEGVRALFSGVSATVLRQTLYSTTRMGLY DILHKOGBASSNMPLARKIEAGL
IAGGVGAAIGNPADVAMVRMQADGRLPSAQRRNYKSVVDAITRMAKQBRGESLTVNRAMLVT
ASQLASYDQFKEMILEKGVMRDGLGTHVTASFAAGFVAAVASNPVDAMIKNKVEAGKEAPYAGA

LDCALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLFKDF

>Cicer arietinum UCP5a (cDNA deduzido)

aaatacatcccctagttcccttgcgtccaccaagaattagaaagcgcecgtt gcgttttcttctcttct
tcacaacacaacagcggcttcacatcagttacattaaccaaatagttaatt atcctaatcttgcaaca
ttaactacaaagatgggtgttaagggttttctagaaggtggcattgcttcc attgttgcaggaagcac
aactcacccactcgacctcatcaaagttcgcatgcaacttcaaggcgagac cctcccactttcacaca
atcttcgtcccgcttttgcttttcactcttcacacccctcaatacttccaa ctacaccccccteegtce
tcaggacctatctccctcggecteegtattgttcaatccgaaggegtetce gctcttttctccggegt
ctccgecaccgtectcecgtcaaactctctattccaccacccgeatgggtct ctacgacctcctcaaac
aaaactggaccgatcccgatgtaggaacaatgcctgtgtcaaaaaagataa cggcgggtttaatcgee
ggcgggattggcgecgecgtaggaaaccctgctgacgtggegatggttegt atgcaagccgatggtcg
acttccggtgactgaacgacggaattacaaaagcgtattcgacgcgattaa gagaatgtcgaatcagg
aagggattggttctctgtggcgeggttcagegettacggtgaaccgegega tgattgtaacggcttct
cagttggcttcgtatgatcaatttaaagagacgattgtggagaaagggtgg atgaaggatggatttgg
gacccacgtgtcagcgagttttgcggcgggtttcgtggcggceagttgettc gaaccctattgatgtga
taaagactagggttatgagtatgaaggtggaatctggtggtgagactccac cttataatggtgcactt
gattgtgcgattaagactgttcgtgctgaaggacctatggctctttacaag ggttttattcctacaat
ttcaaggcagggtccttttactgttgttctttttgtcacgcttgaacaagt tagaaagctgctcaagg
atttttgaatttttttatacactattcattattttttctcagatcatcgat gcaccacttctgttact
tattaacttagattttttcattctattttatctagggattactatttttta cgagattttcatgttgc
tcataatattttacattggttatagtatttatttacttatttatactattc tcaaacttttcgaaggc

caa

>Cicer arietinum UCP5a (proteina deduzida)

MGVKGFLEGGIASIVAGSTTHPLDLIKVRMQLQGETLPLSHNLRPAFBHRSILPTTPPSVSGPI
SLGLRIVQSEGVSALFSGVSATVLRQTLYSTTRMGLYDLLKQNWTDRPBVSKKITAGLIAGGIG
AAVGNPADVAMVRMQADGRLPVTERRNYKSVFDAIKRMSNQEGIGILIWWREBBMIVTASQLAS
YDQFKETIVEKGWMKDGFGTHVSASFAAGFVAAVASNPIDVIKTRVESB&EZTPPYNGALDCAI

KTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Cicer arietinum UCP5b (cDNA deduzido)

tccttccacaatcattctttttccttcaaaagatactttgctataaattce atccccttactacaagc
aactccccaacacaaacctctgtgtgtgtttctcattttcgtatctgaaca ccgttgcttetttetgt
cacatgtctcataagcccaactttactcaatcttgtttcatagcattttgt cctcattcccaaccaaa
actccaattagtcatttcctatcatctcccaataatttgattccgttcatt ccgttacattccectca
gggctcaatcacaatcacaaacacaaaataaataaataaaaaccttattat ttactttcgaaatatcc
ccgatatagtctgttgacaaaatcaacccaaccaatctctttaatttcctt tgattttttcaaagtta
caaactttttcacaaaaaagagtaatgggtgt€aagggtttcgttgaagga ggcatagcttccatcat
tgcagggtgttcaacacaccctcttgatctcatcaaggttcgaatgcagct tcaaggagaaattcaaa
cacccaatatccgacccgcaatggcaatccaaccgggttcegttcactcgt tgccgecgecgecacgt
gttggtccaatttccgttggtgttaaattagtccaacaagaaggtgtagec gctcttttctccggegt
ctccgecaccgtectccggeaggttctctactccacaacccgtatgggact ctacgacatgctcaaga
aaaaatggaccgatccaaacgccggceggtaccatgccgttaacaagcaaaa tcgcagcagggctgatc
gccggtgggatcggggceageggtcgggaatccagecgacgtggegatggte aggatgcaggccgacgg
aagacttccgccaactcaaagacgaaattataaatccgtcgtcgatgecat cacgagaatggcaaaag
atgagggagttactagtctatggcgcggttcatcgettactgtgaaccgeg ccatgttagttacggcg
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tcgcagctggcatcctacgacgagtttaaggaaacaattttggaaaaaggt tggatgcgggatgggct
tgggactcacgtgacagcgagttttgcagcgggttttgtggcagcagttgt gacgaatccggtggatg
tgattaaaacgagggtgatgaatatgaaggtggaggttggatcgecgecge cgtactccggtgetgtt
gattgtgttttgaagactgttcgtggtgagggtcctatggctctttataag ggttttattcctacgat
tacgagacagggaccttttacggttgttctgtttgttacgttggaacaggt tcgtaagttgcttaagg
atttctaagttcgatgatgaacaacgttaataatgttctttagacggattt tatttttattaattttt
ttagttttagttttatttaaattaagattttggtatgtgttgctcagatca gctattccaattaaatt
ggcaatagattgttatcgactgaattaggaactagttatggtgcttggaat ttggagtatgaaattaa
tattattttttcattttaattttgagtttatcaagttggagaatgttatta ttatcacgagcttcata
atttgtttctgta

>Cicer arietinum UCP5b (proteina deduzida)
MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGEIQTPNIRPAMAIQPES_PPPPRVGPISVGV
KLVQQEGVAALFSGVSATVLRQVLYSTTRMGLYDMLKKKWTDPNATGEIMRGLIAGGIGAAV
GNPADVAMVRMQADGRLPPTQRRNYKSVVDAITRMAKDEGVTSLWREBSBILVTASQLASYDE
FKETILEKGWMRDGLGTHVTASFAAGFVAAVVTNPVDVIKTRVMNMBRERGEGAVDCVLKTVR
GEGPMALYKGFIPTITRQGPFTVVLFVTLEQVRKLLKDF

>Lupinus angustifolius UCP1 (cDNA deduzido)

accatggttgcagattccaactccaaatccgatatctccttcgetggtetc tttgccagcagtgcttt
ttctgcatgtttcgctgaggtgact@iltaticctttggacactgccaaagt taggcttcagcttcaga
aaaaagctgtagctggcgatgcaactttacctaaatataagggtatggtgg ggacggttgcaaccatt
gcaagggaagaaggtatttcagcactttggagaggcatagtgccagggctt catcgtcaatgtttgta
tgggggtttaagaattgggttatatgatccagttaagagfil@tatgtggg gaaagaccatgttggag
atgtttcattgtcaaagaaaattcttgctgcatttacaaccggtgctgtgg [l caattactatagcaaat
ccaactgatcttgtcaaagttagacttcaaactgaagggaagttacctcct ggtgttccgaggcegcta
ttctggatctttaaatgcttattcaacaattgtgagacaggaaggagttgg i ggctctttggactgggce
ttggccccaatatagcaagaaatggtatcatcaacgctgctgaactagcta gttatgatcaagtgaaa
caf@ittattttgaaaattccaggcticaccgacaacgttgtaactcatctc ctgtctggtctggggge
agggttttttgctgtctgtattggctccccaatcgatgtggttaaatcaag i aatgatgggagattcta
gttacaaaagcaccctcgactgttttgtcaaaacattaaagaatgatggac I ctgctgccttttataag
ggattcctcccaaattttggaaggctgggatcttggaacgtgatcatgttt ctaactctagaacagacjjij
taagaaatttgtgaaaggtttagagtcatcctgagcaaaaccagttcegtg gaagattttctatggga
aataattatccaaacgcacatgcagtcaaattgtagaagataaaggtctct ttttgttcatttgctaa

ttgggatttagtcaaacatttttacagggggaaaaggtgaaagtaaaat

>Lupinus angustifolius UCP1a (proteina deduzida)
MVADSNSKSDISFAGLFASSAFSACFAEVTTIPLDTAKVRLQLQKKAXAGEKYKGMVGTVATIA
REEGISALWRGIVPGLHRQCLYGGLRIGLYDPVKSLYVGKDHVGDVBRARH TGAVAITIANP
TDLVKVRLQTEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGLGRNINRAELASYDQVKQ
TILKIPGFTDNVVTHLLSGLGAGFFAVCIGSPIDVVKSRMMGDSSYKERIKTLKNDGPAAFYKG
FLPNFGRLGSWNVIMFLTLEQTKKFVKGLESS

>Lupinus angustifolius UCP1b (cDNA deduzido)

ctctctttttactctcttattacctcttaacattttgaaaccatggtgggt ggtggaaactccaattc
agatatctcttttgctggcacttttgcagccagtgctttttctgcatgttt tgccgagfiilitgtacaa

ttcctttggacactgccaaagtcaggcttcagcttcaaaagcaagecgtag gcgacacagtcatacct
aaatataaggggatgctgggaacagttggaaccattgccagggaagaaggc ctttctgcactttggaa

ggggattgtgccagggctacaccgtcaatgtgtgtatggaggcttaagaat tgggttatatgagectg [



ttaagaatttgtatgtgggtagtgaccatgttggagatgttccattgtcga agaaggttcttgctgca
ctgacaactggfcgtgggaatcgcggtggcaaatccaaccygatettgty aaagttagactccaagc
agaaggaaaattacctgctggtgtgcccaggcegttattctggatcgttgaa tgcttattcaaccatca
ttagacagd@i8ggagtttctgctctttggactgggattggceccaatatag caagaaatgctatcatc
aatgctgctgaactagccagctatgatcaagtgaaacagactattttg e attccagggttcaccga
taatgttgtaactcatcttctttctggtctaggggcagggtttttcgcagt ttgtattggttccccag
ttgatgtggtiliagtcaagaatgatgggggatcctagttacaaaagtacce tcgattgtttcgtcaaa
acattgaaaaatgatggfiitttagccttttataaggggttcttaccgaat ttcgggcggctaggatc
ttggaatgtgattatgtttitaactctagaacagactaagaagtfiffaaa aggtttagaatcagctt
gagttgaaccaactagttcctgcaactgcaaatgcaatgagaattgttaag aaatgctaactggaatg
tagcaaacatttttgttgttttaataataatgatgtattagtatatgagaa aaaacatatacatttat

cctagcttttttatgacattatttgactatgtagccgacctcge

>Lupinus angustifolius UCP1b (proteina deduzida)
MVGGGNSNSDISFAGTFAASAFSACFAEICTIPLDTAKVRLQLQKQAWBRYKGMLGTVGTIAR
EEGLSALWKGIVPGLHRQCVYGGLRIGLYEPVKNLYVGSDHVGDVRISHRVYGAVGIAVANPT
DLVKVRLQAEGKLPAGVPRRYSGSLNAYSTIIRQEGVSALWTGIGPMIKWRAAELASYDQVKQT
ILKIPGFTDNVVTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDPSYKSVRT KNDGILAFYKGF
LPNFGRLGSWNVIMFLTLEQTKKFVKGLESA

>Lupinus angustifolius UCP2 (cDNA deduzido)

caataatgtcagatccgaatcccaggceccgatattacgttcgcccaagctt tcttgtgcagegctttc
gctgcettgtgtcgecgagtittgf@itatcectctggacacagctaaggte aggcttcagctccagaa
gaaggttgcagcagaagatggagcggcttcacctaaatacaagggcttgct gggaacgattaagacca
tcgctagagaagagggtatatcagctctgtggactggcattgttcctggtt tgcatcgccaatgcgta
tatgggggcttaagaattgggttatatgatcctgtcaaaacdiilicttgtt ggaagtgcatttgttgg
agaggttcctatataccatatgatacttgctgctctggtgacaggtgcttt B ggcaatcacaattgcta
acccaactgacttagtcaaagttaggcttcaagctgaaggccaattgccac ctggggtacctaagegt
tattctggtgcaatggatgcttaticcactatcgcgagacaagaaggatta i ggagccttgtggactgg
gcttgggcccaatgtagcacggaatgcaattataaatgctgctgaactage tagttatgatcaagtga
aacad@@gattttgaaaattccagggttcatggacaatggctttactcacc ttctagctggcttaggce
gcaggtctttttgctgtctttattggttctccggttgatgtggtaaaatct B aggatgatgggggattc
atcctacaaaagcacgcttgactgctttttcaaaacttcatttaatgaggg B atttctggcattctata

aaggtttccttcctaattttggacgagtaggagcectggaatgtgattatgt ttcttacccttgaacaa |

Bccaagagagttcttagaggataattgteactcttcaagattatgagattt accatgcagaaatactc
tgttgcttcttggatgagtgctatgaaatggtcatcaaatttatttattce aaattaaaggtgtcctc
tccacatttatttcccacttctgcaatgtggatggatgtcatgcttcacat attattaatcattgaat

aaactgtcaaatttcaattttttttttgtttcctacttt

>Lupinus angustifolius UCP2 (proteina deduzida)
MSDPNPRPDITFAQAFLCSAFAACVAEFCTIPLDTAKVRLQLQKKVAAEBRKYKGLLGTIKTIA
REEGISALWTGIVPGLHRQCVYGGLRIGLYDPVKTFLVGSAFVGEVRDAAMVTGALAITIANP
TDLVKVRLQAEGQLPPGVPKRYSGAMDAYSTIARQEGLGALWTGLGRNNARELASYDQVKQ
TILKIPGFMDNGFTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSSY KEARKTSFNEGFLAFYKG
FLPNFGRVGAWNVIMFLTLEQAKRVLRG

>Lupinus angustifolius UCP3 (cDNA deduzido)
cgaagttctttgatgctcccttctttttgaaaacatcataaaattcatcag
ctcaaattcaatgtatatgtaatttatacactgagcacgagttgaatattg

agtgaaaaacagcttgt
tgattatcaatttctcc



aaattggccgagcf@iftagccatgadatCaggctatcaacatggtggagtt
ggtcttactgacatcaatgtcagcaatggtggctgagaccacgacgttcec
ccaggctccaactgcatggtgagtcgctttcctcaacccggtccacgagtg
gacattatccgcgaacaaggtcctcttggectttacaagggcttgtctcca
attctacacacctattcgaattgtcgggtatgagcatctgaggactgtggt
caatctcaatcatcagcaaggccgttgttggtggaacctctggttgcatag
ccagctgatcttgtcaaggtaaggatgcaagctgatggccgtctgatgage
atattcagggccatttgatgctttcagcaagattgttcaagctgaaggctt
gtgtttttcctaatatccaaagagccttcttagtgaacatgggagaattag
aaacaaattgttattaaaagtaggatagctgaggacaatgtttatgcacac
gtcaggtcttgcggcaacttcgttaagttgtccagcetgatgtcgtgaagac
ctgctaaaaatgaagggaaagtattatatagcagctcttttgattgcttgg
gagggaataagagcattgtggaaagggttcttccccacatgggcaaggctt
gttctgggtttcctatgagaagttcagaaaaattgcagggctctettcttt
ttttttgatttatattagcagactttcattcatcactgattcaaaagtcac
cacctttatctttt

>Lupinus angustifolius UCP3 (proteina deduzida)

gataatgctcacacaaa
agtagatctcatcaaga
catttcgaatagcttta
gcaattattagacacct
ttcttctgataatggat
ctcagfillatagcaagc
caaggtcttcaacctcg
tcgaggactgtggaagg
cctgttatgatcatgct
acattagcttccactat
tagaatgatgaatcagt
taaagacggctaaagtt
ggcccatggceagtttgt
ctaatataatattttca
agcccctagagtccaaa
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MKSGYQHGGVDNAHTKVLLTSMSAMVAETTTFPVDLIKTRLOQLHGHSEBSAFRIALDIIREQG
PLGLYKGLSPAIIRHLFYTPIRIVGYEHLRTVVSSDNGSISIISKAVVGGIGCIAQIIASPADLVKY
RMQADGRLMSQGLQPRYSGPFDAFSKIVQAEGFRGLWKGVFPNIQRBELXAYDHAKQIVIKS
RIAEDNVYAHTLASTMSGLAATSLSCPADVVKTRMMNQSAKNEGKVWDGASNKTAKVEGIRALW

KGFFPTWARLGPWQFVFWVSYEKFRKIAGLSSF

>Lupinus angustifolius UCP4a (cDNA deduzido)
tagcatatgtctcagagggttactgttccccactcatctgccatagattgt
catggtctctagtgagatgagctctaattccaactcgtcttcctctcatta
tcctttaaaccctcaccattttttgatcttctcegtttttatctcaattca
tataaacttttttgcataatcaatcatgggtatcaaaggttttgttgaagg
ttgctggatgttccacccaccctcttgacctcatcaaggttcgtatgcage
ccagcccctgttcgtaacattcgatcggaacttgcatttcataatggttct
agctccgcagatcaaaccccgtgtgggtcccatttctgttggcattcgett
tcgccgcegctattttccggeatatccgecaccgtectccgecagacgctet
ggtctgtacgatatcctcaagcagaagtggtccatcggtgggaacatgecg
ggaggctggtctgattgccggegcetgtcggtgecgecgttggaaacccgge
ggatgcaggccgatggcecgcectcccgecagctcagegtcgaaactataagt
tccaccatggtgaagcaagagggagtcaccagcctatggcgeggttcgtcg
aatgctggtgactgcctcgcaattggcatcttatgaccagtttaaggagat
tgatgcgtgatgggctaggtactcacgtgactgcgagcttcgcggcagggt
tcgaacccggtggatgtgatcaagactagggttatgaacatgagagttgag
ttattctggtgctttggactgtgctttgaagacagtgcgagcetgaaggtcc
gctttattcctacgatttcgaggcagggaccctttactgttgtgttgtttg
cgcaagttgttcaaggattactaagatggatgatgacgaagatctttgatt
tagctttcatattttttatttattta

>Lupinus angustifolius UCP4a (proteina deduzida)

ggccttcattcccatct
acccctattactcctct
attaattcttttaaagc
aggcattgcttccatca
tccagggagaatccaac
tccatccacgtggcaca
agtccagcaagaaggtg
actccaccacacgtatg
ctatcacgcaagattga
tgatgttgccatggtcc
ctgtggtggatgcaata
cttaccgtgaaccgcge
gatattggagaagggag
tcgtggegtetgtggeg
cctggggcagagcctec
tatggccctttacaagg
tgacgttggaacaggtt
ttttcaattaaaattcc

MGIKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGESNPAPVRNIRSELRGHSIHVAQAPQIKPRV
GPISVGIRLVQQEGVAALFSGISATVLRQTLYSTTRMGLYDILKQKWSIKBEBLSRKIEEAGLIAGA
VGAAVGNPADVAMVRMQADGRLPPAQRRNYKSVVDAISTMVKQEG®BETWRRAMLVTASQL
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ASYDQFKEMILEKGVMRDGLGTHVTASFAAGFVASVASNPVDVIKTRVERGAEPPYSGALDCA
LKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLFKDY

>Lupinus angustifolius UCP4b (cDNA deduzido)

cttctttcttcccacaccaaataactcttcctcattcattgetttcggeta ctagcctatgtctcaga
gggctactgttccccactcttcttccatagettgtggcecttcattcccate tcttggtctcaagtgaa
atgacctctaattccaactggtcctcttctatcttttttcattaacctaca ttaactaaccctttctt
ctctaacaaaccaaaatttctattaccttcaattctattcattctttcaaa gtttataactttattgc
aagatctattatgggtcicaaaggttttgctgaaggaggcatcgcttccat cattgctggatgttcca
ctcaccctcttgaccttattaaggttcgtatgcagcttcagggtgaaccca acccgaacccggttcat
aatcttcgaccggcacttgcatttcagaacggttcttcgatccacgtgtca cctactccgcagacacc
acagattaaacctcgtatgggtcccattgctgtgggtgttcgectagttca acaggaaggtgttgctg
ccctattttccggegtctccgecaccgtecteecgtcagacgctttactcca ccacccgcatggggctc
tatgatgttctgaagcagaagtggtccaccggcgggaacatgccgetgteg cgtaagattgaggcggg
tctgatagcgggtggtatcggecgecgecgtaggaaacccggctgatgtgge tatggttcggatgcagg
cggatgggcgtctgccgecggegcaacgtcggaactataagteegtegtgg atgccttatcaactatg
gtgaagcgtgaaggcgtcaccagcttgtggcgeggttcatcgcttacgatt aatcgcgcaatgctggt
gacggcgtcacagttggcgtcttacgaccagtttaaggagatgatattgga aaaggggttgttgcgtg
atgggcttgggacacatgttacagctagttttgcggcggggttcgtggegg cggtggtgaccaacccy
gtggatgtgatcaagactagggttatgaacatgagggtggagcctggggcg gagccaccgtattctgg
tgctatggattgtgctttgaagactgtgcgtgctgaaggtectatggecct ttacaaaggatttattc
ctacgatttcgaggcagggacccttcactgttgtgctgtttgtgactctgg aacaagttcgcaagctg
ttaaaggatttctaagatgatgacgaagatctttcattttccataaagaag atttcttgctttcgtat
ttttccttatatttatcgttatgaatgagaagcaaccttgtgttttgttat ccattatctacttgaat

aagagaagttcattccatttccgaaa

>Lupinus angustifolius UCP4b (proteina deduzida)

MGLKGFAEGGIASIIAGCSTHPLDLIKVRMQLQGEPNPNPVHNLRPAIGEQIHVSPTPQTPQIK
PRMGPIAVGVRLVQQEGVAALFSGVSATVLRQTLYSTTRMGLYDVLKGBNIEPLSRKIEAGLIA
GGIGAAVGNPADVAMVRMQADGRLPPAQRRNYKSVVDALSTMVKREGEISSLTINRAMLVTAS
QLASYDQFKEMILEKGLLRDGLGTHVTASFAAGFVAAVVTNPVDVIKNIRRMEPGAEPPYSGAMD
CALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRKLLKDF

>Lupinus angustifolius UCP5 (cDNA deduzido)

cccacttcctcaattcaattgattctttggaaaaaataaacttttctccat aaatcaaaatgggtatc
aaaggttttgttgaaggagggattgcttctgttatagcaggatgttccact cacccacttgatcttat
caaggttcgaatgcagcttcaaggagagactcaagttcataatcaagtttt taacaatgcatctccta
ctcttcctcaaccatctcgtgtgggacccattgctaccggegttaaactag tgcaacgagaaggtgtt
gtcgctcttttctccggegectcagecactgtecttcgtcaggeactttac tccaccacccgcatggg
gctctatgatatattcaagaagaagtggtctgatcctaattccggtggcaa cttaccgttgacacgga
aaattgccgcagggcttatagctggcgggattggagctgecgteggtaatce ctgctgacctagcgatg
gtccgcatgcaagccgacggtagactcccgecagetcagaggcgtaattat aagtctgttatagatgc
cattcgtacaatggctaaagacgagggtgtcatcagtttgtggcgegggte ttcgcttactgtgaacc
gcgccatgctggtgacagcctcacaactcgcatcatacgaccaattcaagg agatgattcttgagaag
ggaataatgcgagatgggcttgggacccatgtaacagcaagttttggggeg gggttcgtggcggeggt
ggcatctaacccagtggatgtgatcaagacaagggtgatgaacatgaaggt ggagccaggggeggcege
caccatactccggtgcattggattgtgccttgaaaacaattcacgccgagg gtcccatggctctatat
aaaggttttattcctacaatttgcaggcagggaccattcacggttgtacta tttgtgacattggagca
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agttcgcaagttgctcaaggatttctaaagtggattatggagatgatttat
titatgttgttatttatitgtttccgagttgttttttaattta

acctagttttttatagt

>Lupinus angustifolius UCP5 (proteina deduzida)

MGIKGFVEGGIASVIAGCSTHPLDLIKVRMQLQGETQVHNQVFNNASPPBRVGPIATGVKLVQR
EGVVALFSGASATVLRQALYSTTRMGLYDIFKKKWSDPNSGGNLPLABKIRGGIGAAVGNPAD
LAMVRMQADGRLPPAQRRNYKSVIDAIRTMAKDEGVISLWRGSSLTXNRSQLASYDQFKEMI
LEKGIMRDGLGTHVTASFGAGFVAAVASNPVDVIKTRVMNMKVEPGGMICALKTIHAEGPM

ALYKGFIPTICRQGPFTVVLFVTLEQVRKLLKDF

>Vigna angularis UCP1a (cDNA deduzido)

gaacattttttcatacagaggaaccgagcttgatctcagtcttttcaaaag ggatcaaagggaaggtc
ccaaatttgcatacgcaacctttggttcctctcctaaggcaaatacaacat catggtagcagattcta
agtccaaatccgacctctctttcggcaaaacctttgtcagcagtgctttct ctgcatgtttcgctgag |
Btatgtactatceccttggacactgccaaagttaggettcagcticaaaaa caagctgcagcgggtga
tgtaatttccttacctaaatataagggtatgctgggaacagttggtaccat tgcaagggaagaaggtc
tttcagcactctggaaggggattgtgccagggttacatcgtcagtgtgtgt atggaggtttaagaatt
ggattatatgagcctgtta@ifitctttgtatgtggggaaggaccatgttgga gatgttccattgtcaaa
gaaaattcttgctggattcacaactggtgcagficaattgcagtggcaaa tccaactgatcttgtga
aagtcagacttcaagcagaaggaaaactacctcctggtgttcccaggegtt actctggatctttaaat
gcttattcaacaattgtgagacaggaagd@ttggggctctttggactggt cttggtcccaatatagc
aagaaatggtatcatcaatgctgcggaattagccagctatgatcaagtgaa acaf@ittattttgaaaa
ttccaggattcactgataatgttgtaactcatctccttgctggtcttgggg cagggttttttgctgtc
tgtattggctccccagtagatgtggttaag@@@agaatgatgggagattct agttacaaaaacaccct
tgattgttttatcaaaacattaaagaatgatggaccactg@cttttataa aggtttccttccaaatt
ttggacggctaggatcttggaatgtgatcatgtttctaaccttagaacaga ctaaaaatttcgtcaaa
agcttagagtcatcttgagctgagttacctacaattttctgagagggcttg tcacaactgcaaatgca
gtgaaaattttagaaataaagctttctcttcattctgcaaactgaagggat gtggtaaagcatttttt

cagggagaaattttt

>Vigna angularis UCP1la (proteina deduzida)

MVADSKSKSDLSFGKTFVSSAFSACFAEVCTIPLDTAKVRLQLQKQAANGIKYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCVYGGLRIGLYEPVKSLYVGKDHVGINPAGKTTGAVAIAVAN

PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIEBRNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYKXBHAIKTLKNDGPLAFYK

GFLPNFGRLGSWNVIMFLTLEQTKNFVKSLESS

>Vigna angularis UCP1b (cDNA deduzido)

agattcagttaatgaacaaacagctatataagaactcctctgcctagtact gagtttcactgtcttca
tgtcgttcttctgaacattttcttcttctctttctttcttcatttgttgtg taggcctcgtcgaagea
atggtgggaggtggcagttcccaatccgacatctectttgctggeacttte gccagcagtgctttcge
tgcatgtttcgccgaggtatfilctattcctctggacactgcaaaagttag gcttcagcttcaaaaac
agcctgtgattggtgatgtgatcgecttacctaaatataggggaatgcttg gaaccgttgcaaccatt
gccagggaagaaggtctttcagcactttggaaggggattgtaccaggecta caacgtcaatgtgtgaa
tggaggtttaagaattgcattatatgatcctgttaagagtfilflatgttgg acctgaccatgtcggag
atgttccattgtctaagaaaattcttgctggatttacaactggtgctatgg [ caattgctgtggccaat
ccaacagatcttgtgaaagttagacttcaatctgaaggaaaattgcctccc ggtgtgcccaggegceta
cactggatcattaaatgcttattcaacaatagtgagacaggaaggagttgl tgctctttggactggga

ttggacccaacataacaagaaatggtatcattaatgctgctgaattggcca

gctatgatcaagtgaaa
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caf@ittattttgaaaattccaggattcactgacaatgttttaactcatctt ctagctggtctaggggc
agggttttttgcagtttgtgttggctcecctgttgatgtggttaagtcaag i aatgatgggagattcta
gttacaaaagcacccttgattgtttcatcaagacattaaaaaatgacggac B cttitictttitacaag
gggttcataccaaattttggacggctaggatcatggaatgtgatcatgttt ttaactttagagcaggc i

taaaatgtacgtcaaaagattagaatcagcttgacctccaacagtttgcetg tagaattttcttcagta
gaattttattttcaagagaataaaacttctcttgactttgtgaattagaat attccaaaacatttatt
ttgttggggaaaggaagtatcaagaaatgacagtacttatatcatatctat gtaattctcataaaaaa
tttcctagttgggcatagtgatgcaatgttatgtttcttcaatatcaagag aagataggagcttaaca

aaggttttgtcagtgca

>Vigna angularis UCP1b (proteina deduzida)
MVGGGSSQSDISFAGTFASSAFAACFAEVCTIPLDTAKVRLQLQKQMAGEKYRGMLGTVATI
AREEGLSALWKGIVPGLQRQCVNGGLRIALYDPVKSFYVGPDHVGBMRAGKT TGAMAIAVAN
PTDLVKVRLQSEGKLPPGVPRRYTGSLNAYSTIVRQEGVGALWTGIBRSITNAAELASYDQVK
QTILKIPGFTDNVLTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSDIKETKTLKNDGPFSFYK

GFIPNFGRLGSWNVIMFLTLEQAKMYVKRLESA

>Vigna angularis UCP2 (cDNA deduzido)

ttttaaccgtgaactggtttgaagtagagtctccttaagaagagtggttac gctacgactagtctcct
tcaacttcttaaactctcacacccaaaccctttcttctttccagtgacgtg aacaatgtcagatccga
accagatttcgttcgctgtatccttcttgtgcagcgctttcgcagcettgtt tcgccgagiiilytacc
attcctctggacacagctaaggtcagacttcaactacaaaagaaggcaggg gttgatgatggagtggg
tttacctaaatacaagggcatgctaagcacaattaagaccattgctagaga agagggtatatcagctc
tgtggaaaggaattgttcctggtttgcatcgccaatgtttatatggaggct taagaatcggattatat
gatcctdi@haaacatttcttgttggtagtgectttgttggagaggttcca atataccatatgatcct
ggctgctetgetcactggtgclilgcaatcacgattgctaatccaactga tcttgttaaagttagge
ttcaatccgaaggtcatctgccatctggggtacctaggegttattctggtg ccatagatgcttattta
actatattgagacaagad@yaataggggccttgtggactgggcettgggeca aacatagcaaggaatgc
aattataaatgctgctgaattagctagctatgataaagtgaaacggacgat tttgaaaattccagggt
tcatggacaatgtctatactcaccttcttgctggcttaggggcaggtettt ttgctgtatttattggt
tctceegttgatgtggtgaliliiccaggatgatgggggattcaacctacaaa agcacatttgactgctt
tctcaagactttgcttaatgagggattttiif§cctictataaaggtttcct tccaaattttggtcgag
taggagcctggaatgtgattatgtttcttacttttgaacaagcgaaaagat i ttttgagaggataattg
ttacttcatgattgatattgacgaaggaaaattagtgttctttctcggttg agtgctatcagatgcac
ggcaaatttattacaagaaaggtggtctttccacattcattccccatttct tccttgtggacggacat
catgcttaaaatatttagtcaatgaataaaccgtcaaattacctctgtata tgattgtctcatgctta
tgccatgtgaaggccacaattcaaagtttcaaacattcttagccaattaat agacctgaaattacatt
tacttgaaagacctacactgtactggattgatgcagatacatttttttggg aaataaattgcctattt
cccgacttattgaatagacaaattaaatgaaacatgtatgcaaactaatat ctagaggtttataattc

attactttattcaaatatcatggggt

>Vigna angularis UCP2 (proteina deduzida)

MSDPNQISFAVSFLCSAFAACFAEFCTIPLDTAKVRLQLOQKKAGVDDRIWBIGMLSTIKTIAREE
GISALWKGIVPGLHRQCLYGGLRIGLYDPVKTFLVGSAFVGEVPIYHKILULAGALAITIANPTDL
VKVRLQSEGHLPSGVPRRYSGAIDAYLTILRQEGIGALWTGLGPNIARMRAELASYDKVKRTIL
KIPGFMDNVYTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKSTRDOMNEGFLAFYKGFLP

NFGRVGAWNVIMFLTFEQAKRFLRG

>Vigna angularis UCP3 (cDNA deduzido)



gtttaagaagctaagaatctaatactatttgtatggtaccatgtctaaatg
gtatagatgtagaagtacatgtaggtgaattttctttcaattacctatggg
agaacagaaccgtgtcatcatcgactgctccgaatggctgaggaaaattag
ctgatgaataggtagtttagatgtgtttgttctgtgttttggtcattgatt
tcgcattgttatttctagtagtatcctcttaaggatgaaacccaaagtctt
tttctgtatctctcactgcactggatgaggatgcacaaactttctcggcaa
catagatctgaattgataacaatttcacggcttcatagtccttgctagtcc
tcaacggaatttccagtaf@icacttgtcggtgtgttggaagaaacattgce
tttagtgacagtcactggtttccttgaacagccttgtggtgagttgggtct
atgaaatcaggccatgagcatggtggagttgatactgctcaaacaaagatc
agctatggtggctgagaccacgactttccccatagacttgatcaaaacaag
aatcactttcatcgagtcgtcccaccagggcatatcgagtaggtttgggca
gttgttggcctttacagtggectgtctccagcaattattagacacctgttc
tgttgggtacgagcacctgagaagtgtggtttctgctgataatggttcatt
ctgtagtcggtggaacctctggtgtcatggcetcagattatagccfiffecctg
aggatgcaagctgatgggcacagggtgaaccaaggtcttcaacctcggtat
tctgaacaaaattgttcgagctgaaggatttcgaggactgtggaagggtgt
gagccttcctagtgaacatgggagaacttgcctgttatgaccatgctaaac
aggatagccgacgataatgtttatgcccacacattagcttccatcgtgtca
tttaagttgtccagctgatgttgtgaagactagaatgatgaatcaagcagce
atttatataatagctcttatgattgcttggtaaagacagtaaaagttgaag
aaaggatttttccccacttgggcaaggcttggcccatggcaatttgtgttc
gtttagaaaatttgcaggtctctcttctitctaatatggtattttgattta
acataataaattcactagtcacagcctacagggtactaacactcagatctc
gcttggtatataattttttgggataaattacaaacttctgttttaagagag
tatgtgttatactgcttctattttgatctga

>Vigna angularis UCP3 (proteina deduzida)

151

tataagggtataaatac
tttttctgggtgctgat
aatctaaccgtggatgc
taaaaaccttaccttga
tattagaacacaaaagc
tgttcattttcttagtt
ccaattaactatggcca
agtgaaaagatttcatc
ttcttgaatgtacccaa
ttactaacatctttctc
actccaactgcatggcg
ttgttcgtgaacaaggt
tacacgcctattcgaat
ctctattgttggcaagg
ccgatcttgtcaaggtg
tcggggccatttgatge
ttttcctaatatccaaa
aatttgtaattagaagt
ggtttagctgcaacttc
caaaaaggaagggaaat
gaataagagcattgtgg
tgggttacctacgagaa
tagtggcattcattcat
catctttccaacattta
gactaaattatactacc

MKSGHEHGGVDTAQTKILLTSFSAMVAETTTFPIDLIKTRLQLHGESEFSRAYRVGLGIVREQG
VVGLYSGLSPAIIRHLFYTPIRIVGYEHLRSVVSADNGSFSIVGKAVVGGYMAQIIASPADLVKV

RMQADGHRVNQGLQPRYSGPFDALNKIVRAEGFRGLWKGVFPNIQWBELXNYDHAKQFVIRS
RIADDNVYAHTLASIVSGLAATSLSCPADVVKTRMMNQAAKKEGKY YDITESKTVKVEGIRALW

KGFFPTWARLGPWQFVFWVTYEKFRKFAGLSSF

>Vigna angularis UCP5a (cDNA deduzido)
gtctccctctttgactctattacgegcetcagataacccgactactatataa
cttcattccacaccaaaatcaaaaacactttcatttcttcttcttcttcca
gatcatacgcctcatatacactacataactactttctatccaactcagcat
ttgaaggtggcgttgcttccatcgttgcaggttgctccacccacccactcg
atgcagcttcaagaaacgcacaacctccgccccgcgtttgegtttcacgeg
tccgcectecttceggtectatatcagtcggegtccgaatcgtccagtcgga
tttccggegtttccgccacaatgcetccgtcagacgctgtactccaccacce
gtgctcaagcgcecattggaccgaccccgagcagggcaccatgecccteteg
nnnnnnNNnnNNNNNNNNNNNNNgcagccgtggggaaccctgeccgacgtgge
ccgatgggcgggctccggeggcetgageggcegcaactacaagggtgtgtteg
agcaaccaggagggggttggcagcctgtggcgeggcetcagegcttacggtg
gacggcttctcagttggcgtcgtacgaccagtttaaggaaactatcctcgg
atgggcttgggacccacgtggcagcgagctttgcgnnnnnnnnnnnnnnnn
attgatgttataaagacaagggtgatgaacatgaaggttgaggcttacaat
tctgaagactgttagggctgaaggacctcttgccctttataagggtttcat
agggtcctttgaccgtcgtgctctttgtcaccctcgaacaagtcaggaagce

tcatcttcaaacccttt
ctttctctgctactttc
gactgtaaaagggtttt
acctcatcaaagttcgc
tccactccaatgccgec
gggcgtcgecgegctet
gtatgggtctctacgac
cgaaagataacggcgnn
catggtgcgcatgcagg
acgcgatacggcgcatg
aaccgcgcgatgatcgt
acacgggtggatggagg
nnnnngcggcgaatcct
ggggccttcgattgtge
ccctacaatctcaaggce
tgctcaaggagttttga



cttttgatattcacctcctattcaatactcattcattggttgagatgcata
catttgtaacctttgattctttttatttaatgattagtta

>Vigna angularis UCP5a (proteina deduzida)

152

ttcagatgatgacgaac

MTVKGFFEGGVASIVAGCSTHPLDLIKVRMQLQETHNLRPAFAFHASPPMBGPISVGVRIVQS
EGVAALFSGVSATMLRQTLYSTTRMGLYDVLKRHWTDPEQGTMPLERKAGGIGAAVGNPADYV
AMVRMQADGRAPAAERRNYKGVFDAIRRMSNQEGVGSLWRGSAIMMVASTAMSYDQFKETIL
GHGWMEDGLGTHVAASFAAGFVASVAANPIDVIKTRVMNMKVEAYRNGARMRAEGPLALYKGF

IPTISRQGPLTVVLFVTLEQVRKLLKEF
GLVAGGIG e AGFVASYV = foram inclusas

>Vigna angularis UCP5b (cDNA deduzido)

ttatttttttccttcaagcttttcccggaaaattttcgacaaaatcaaccc catccacctccccaatt
tcagtattacaaagcagtaaactttttcatccaactcgaaatgggcgtgaa aggttttgttgaaggag
gcatcgcttccgtgatcgcagggtgttccacccaccctcttgatctcatca aggtccgaatgcagctc
caaggagagacagccttcaaccctagcttcgtccatgcaccgecacccaag gtgggtcccatttcegt
cggcgtcaaattagtccaacaagaaggtgtcaccgegcttttctccggegt ctccgecactattctec
gccagcttctctattccaccacccgceatgggactctacgacgtgctaaaaa agaaatggtctgatccc
aactttgccagtggcaccatgcccctaacctacaagatcacggcagggcta atcgccggtggaatagg
cgcagccgtcggaaaccccgecgacgtggcaatggtccgeatgcaagecga cgggagactccctccat
ctcaacgacgaaactataagtccgtcgttgatgccatcacgagaatgacaa aagacgaaggtgtcacc
agtttatggcgtggctcatcacttacggtgaaccgcgctatgatagtcacg gcctcacaacttgectc
ttacgaccagttcaaggagatgattttggaaaagggtgtcatgcgtgatgg gctcgggacccatgtaa
cggcgagtttcgcagcggggtttgtggcetgegattatgtccaacceegteg atgtgatcaagactagg
gtgatgaacatgaaggtggagcacggggcgcecgecgecgtactccggtgea cttgactgtgccttgaa
gactatgcgtgcggagggtcccatggctctatacaaaggttttgtccccac gatttcgagacagggac
ccttcacggttgtgctgttcgtcacgttagaacaagttcgcaacttgctta aggatttctaagtacga
ggatgatgatgaccaaagaacaaaatgtttccataggtttcataattatag agtcactttgaaaaaaa
aaatatggagtttttgtttagttcttaaagttattitggtaggtactattg titagttttaagatttt

gtgttatgtagttaaaaagtgcagatttaattggtattgttaactgttccc

>Vigna angularis UCP5b (proteina deduzida)

tt

MGVKGFVEGGIASVIAGCSTHPLDLIKVRMQLQGETAFNPSFVHAPPRRXG&VKLVQQEGVTAL
FSGVSATILRQLLYSTTRMGLYDVLKKKWSDPNFASGTMPLTYKITAGGISAAVGNPADVAMVR
MQADGRLPPSQRRNYKSVVDAITRMTKDEGVTSLWRGSSLTVNRAMIXEXBQFKEMILEKGV
MRDGLGTHVTASFAAGFVAAIMSNPVDVIKTRVMNMKVEHGAPPPY2GRIMRAEGPMALYKG
FVPTISRQGPFTVVLFVTLEQVRNLLKDF

>Vigna radiata UCP1la (cDNA deduzido)

tttttcatacagaggaatcgagtttgatctcagtcttttcaaaagggatca aagggaaggtcccaaat
ttgcatacgcaacctttggttcctctcccaaggcaaatacaacatcatggt agcagattctaagtcca
aatccgacctctctttcggcaaaacctttgccagcagtgctttctctgcat gtttcgcagaggtiilit
actattcccttggacactgccaaagttaggcttcagcttcaaaaacaagct gcagcgggtgatataat
ctctttgcctaaatataagggtatgctgggaacagttggtaccattgcaag ggaagaaggtctttcgg
cactctggaaggggattgtgccagggttacatcgtcagtgtgtgtacggag gtttaagaattgggtta
tatgagcctgfi@agtctitgtatgtggggaaggaccatgttggagatgtt ccattgtcaaagaaaat
tcttgctggattcacaactggtgcaffil§gcaattgcagtggcaaatccaac tgatcttgtgaaagtca
gacttcaagcagaaggaaaactacctcctggtgttcccaggegttactctg gatctttaaatgcttat
tcaacaattgtgagacaggad@i§agttggggctctttggaccggtcttgge cccaatatagcaagaaa



tggtatcatcaatgctgcggaattagccagctatgatcaagtgaaacagac
gattcactgataatgttgtaactcatctccttgctggtcttggggcagggt
ggctccccagtagatgtggttaiftccagaatgatgggagattctagttac
ttttatcaaaacattaaagaatgatggacca@iigcctittacaaaggttt
ggctaggatcttggaatgtgatcatgtttctaactttagaacagactaaaa
gagtcatcttgagctgagttcccttgaaaattttctgagagggcttatcac
aaattttagaaacaaagctttcttttcattctgcaaactgaagggatgtgg
gatgaatttttctttttatititgataataagtgaggatatgttattcata
gccctttc

>Vigna radiata UCP1la (proteina deduzida)

153

B tattttgaaaattccag

titttgctgtetgtatt
aagaacacccttgattg
ccttccaaattttggac
atttcgtcaaaagctta
aacagcaaatgcagtga
taaagcattttttcagg
tatactaataactttta

MVADSKSKSDLSFGKTFASSAFSACFAEVCTIPLDTAKVRLQLQKQASABRYKGMLGTVGTI
AREEGLSALWKGIVPGLHRQCVYGGLRIGLYEPVKSLYVGKDHVGINPAGKTTGAVAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVRQEGVGALWTGIEBRNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYKXBHAHIKTLKNDGPMAFYK

GFLPNFGRLGSWNVIMFLTLEQTKNFVKSLESS

>Vigna radiata UCP1b (cDNA deduzido)
gttcagtcaattcatgactgtgtccatatccatctctctatacttaaaaca
aaggactattttcccatacaaaacccgagcatacttaaaaaatgggcttat
aatatacgcatctttgaattaattctataaaaattatacgttaatacgtgt
aactagattttaatatagattcagttattgaacaaagagctatataagaac
agtttcactgtcttgatgtggttcttctgaacacctttttttcttctctt
tattgcttcttgaattctctcttcatttgttgtgaacatcttttggcectcg
ggtggcagctccaaatccgacatctcctttgctggceactttcgccageagt
cgccgad@iiatgtactattcctctggacactgcaaaagttagacttcagct
ttggtgatgtgatcgcecttacctaaatataggggaatgcettggaaccgttg
gaaggtctttcagcactttggaaggggattgtaccagggctacaacgtcaa
aagaattgcattatatgatcctgttaagfiifttctatgttggacctgacca
tgtctaagaaaattcttgctggatttacaaccggtgctatgg @@ttgctg
cttgtgaaagttagacttcaatctgaaggaaaattgcctcctggtgtgecc
attaaatgcttattcaacaatagtgagacaggaaggadiiygtgctettty
acataacaagaaatggtatcattaatgctgctgaattggcaagctatgatc
ttgaaaattccaggattcaccgacaatgttttaactcatcttctagctggt
tgcagtttgtgttggctccectgttgatgtggttaagtcaafliatgatggg
gcaccattgattgtttcatcaagacattaaaaaatgacggaccttitg il
ccaaattttggaaggctaggatcatggaatgtgatcatgtttttaacttta
cgtcaaaagattagaatccgcttgacttcgaacagtttgctgtagaagttt
tttcaagagaataaaacttctctttttttgaattggaatgttccaaaacat
aggaagtatcaagaaatgacaatagttatgatgtaattctcataaattttt
gatgcagtgttatgtgtttcttcaatatcaagagaagataggatcttaaca

>Vigna radiata UCP1b (proteina deduzida)

aggaaaataaatcttca
ggtcaaactaaaataat
aattgcattctaaaatt
tcctctacctagtagty
ctttccgctttgttttc
tcgaagcaatggtggga
gctttcgetgeatgttt
tcaaaaacagccggtga
caaccattgccagggaa
tgtgtgaatggaggttt
tgtcggagatgttccat
tggccaatccaacagat
aggcgctacactggatc
gactgggattggaccca
aagtgaaacagdiatt

ctaggggcaggottttt
agattctagttacaaaa

tttataaagggttcata
gagcad@taaaaagta
cttcagtagaatttcat
ttattttigttggggaa
tcctagttgggcttagt
aaggttttctca

MVGGGSSKSDISFAGTFASSAFAACFAEVCTIPLDTAKVRLQLQKQRNAGBPKYRGMLGTVATI
AREEGLSALWKGIVPGLQRQCVNGGLRIALYDPVKSFYVGPDHVGBMRAGKT TGAMAIAVAN
PTDLVKVRLQSEGKLPPGVPRRYTGSLNAYSTIVRQEGVGALWTGIBRGITNAAELASYDQVK
QTILKIPGFTDNVLTHLLAGLGAGFFAVCVGSPVDVVKSRMMGDSSDIKCETKTLKNDGPFAFYK

GFIPNFGRLGSWNVIMFLTLEQAKKYVKRLESA



>Vigna radiata UCP2 (cDNA deduzido)
ttggagtgtgaaaagaacgcaagtaacactgttttaaccgtgaactggttt
acgagagagttgttaagttaatgcgactagtctccttcagcttcttaaact
cttttttcttcttcccagtggcegttaacaatgtcagatccgaaccagattt
ttgtgcagcgctttcgcagcttgtitcgcegagttttgtaccatfitctg
gcttcaactacaaaagaaggtaggggttgatgatggagtgggtttacctaa
gcacaattaagaccattgctagagaagagggtgtatcagctctgtggaaag
catcgccaatgtttatatggaggcttaagaatcggattatatgatcctgtc
tagtgcctttgttggagaggttccaatataccatatgatcctggcetgctct
caatcacgattgctaatccaactgatcttgttaaagttaggcttcaatctg
ggggtacctaggcgttattctggtgccatagatgcttatttaactatattg
ggccttgtggactgggcttgggccaaacatagcaaggaatgcaattataaa
gctatgataaagtgaaacggacdglittgaaaattccagggttcatggaca
cttgctggcttaggggcaggtctttttgctgtatttattggttctceegtt
gatgatgggggattcaacctacaaaaacacatttgactgctttcttaagac
ttttggccttctataaaggtttccttccaaattttggtcgagtaggagcect
cttacttttgaacaagcgd@igagatttttgagaggataattattgcttcat
gaaaattagtgttctttctcggttgagtgctatcagatgaacggcaaattt
ctttccacattcattccccacttcttccttgtggacggacatcatgcttaa
aaccgtcaaattacctctgtatatgattgtctcctgcttaagccatgtgaa
tcaaacattcttagttaattaatagacctgaaattacatttacttgaaaga
tgatgtcagatacatttttctgggaaataaattgcctatttcccgacttat
tgaaacatgtatgcaaacttatatttagaggctctataattcattacttta

>Vigna radiata UCP2-00320 (proteina deduzida)

154

gaagtagagtatcctta
ctcacaccacctaaacc
cgttcgctgtatccttc
gacacagctaaggtcag
atacaagggcatgctaa
gaattgttcctggtttg
aagacatttcttgttgg

gctcactggiifittttag
aaggtcatctgccatct

aaacadffaggaatagg
tgctgctgaattagcta
atgtctatactcacctt
gatgtg@ilaaatccag

tttgcttaatgagggafiil
ggaatgtgattatgttt

gattgatattgacgaag
attacaagaaaggtggt
tatttagtcaatgaata
ggccacaattcaaagtt
cctacactgtactggat
tgaatagacaaattaaa
ttcaaatatca

MSDPNQISFAVSFLCSAFAACFAEFCTIPLDTAKVRLQLOQKKVGVDDRIWBRBIGMLSTIKTIAREE
GVSALWKGIVPGLHRQCLYGGLRIGLYDPVKTFLVGSAFVGEVPIY HMILPGALAITIANPTDL
VKVRLQSEGHLPSGVPRRYSGAIDAYLTILKQEGIGALWTGLGPNIARMANELASYDKVKRTIL
KIPGFMDNVYTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKNTRDIGMEGFLAFYKGFLP

NFGRVGAWNVIMFLTFEQAKRFLRG

>Vigna radiata UCP3 (cDNA deduzido)
atcaaatactatgtgtatggtaccatgtctagatgtataagggtataaata
tattattgatgtacaagtacatgtacatgtacgtgaattttctttcattta
gggtgctgatagaactgaaccgtgtcatcatcgactgctccgaatggetga
tcgtggattgctgatgaataggtacaaacaffftagtgaaaatatttcatc
gaatccttgaaccgccttctggtgagttgggtctttcttgaatgtacccaa
acatggtggagttgatactgctcagacaaaggtcttactaacatcgttctc
ccacgactttccccatagacttgatcaaaacaagactccaactgcatggceg
cgtcccactagtgcatatcgagtaggtttgggcattgttcgtgaacaaggt
tggcctgtctccagcaattattagacacctgttctacacgcctattcgaat
tgagaagtgtggtttctgctgataatggttcattctctattgttggcaagg
tctggtgtcatggctcagattat@fecagecctgccgatcttgtcaaggty
ccacagggtgaaccaaggtcttcaacctcggtattcggggccatttgatge
gagctgaaggatttcgaggactgtggaagggtgtttttcctaatatccaaa
atgggagaacttgcctgttatgaccatgctaaacaatttgtaattagaagt
tgtttatgcccacacattagcttccatcatgtcaggtttagctgcaacttc

atgtggtgaagactagaatgatgaatcaagcagccaaaagggaagggaaat

tatgactgcttggtaaagacagtaaaagttgaaggaataagagcattatgg

cgtatacatgtatgagt
tctatgggcttttttct
ggaaaattagaatctaa
tgtagtgacagtcactg
atgaaatcaggccatga
agctatggtggctgaga
aatcactttcatcgagt
gttgttggcctttacag
tgttgggtacgagcacc
ctgtagtcggtggaacc
aggatgcaagctgatgg
tctgaacaaaattgttc
gagccttcctagtgaac
aggatagccgatgataa
tttaagttgtccagctg
atttatataatagctct
aaaggatttttccccac



155

ttgggcaaggcttggcccatggcaatttgtgttctgggttacctacgagaa gtttagaaaatttgcag
gtctctcttctttctaatatggtattttgatttatagtggcattcattcat acataataaattcacta
gtcacagcctacagggtactaacactcagatctgcatctttccaacattta gattggtatataacttt
ttgggataaattacaaacctctattttaagagaggattaaattatactgtg ttatactgcttctattt

taatctga

>Vigna radiata UCP3 (proteina deduzida)
MKSGHEHGGVDTAQTKVLLTSFSAMVAETTTFPIDLIKTRLQLHGESRBESAYRVGLGIVREQG
VVGLYSGLSPAIIRHLFYTPIRIVGYEHLRSVVSADNGSFSIVGKAVVGGYMAQIIASPADLVKV
RMQADGHRVNQGLQPRYSGPFDALNKIVRAEGFRGLWKGVFPNIQRBELXNYDHAKQFVIRS
RIADDNVYAHTLASIMSGLAATSLSCPADVVKTRMMNQAAKREGKYYDRBZKTVKVEGIRALW

KGFFPTWARLGPWQFVFWVTYEKFRKFAGLSSF

>Vigna radiata UCP4 (cDNA deduzido)

acaccaaaacaaacacaaaacgagccagcatatgtctcagaggcccacggt tccacactcttcttcca
tagcctgtggectecattctcatctectggtctccagtgagatgaacccta gttccaattggtcccaa
tacctttaaatttctctactttttcatctcattctttcaaactttgaacca attcattaccactaact
ctagttaacccttattcattcccattctcattttccaagacaacaaaaaca tcatgggtgtcaaaggt
ttcgtcgaaggaggcatcgcttccatcatcgecggttgttccacacatcca cttgatctcatcaaggt
ccgcatgcagctccagggagaaaacaacgctcccaaaccggttcacaatct ccgacccgcactcgcect
tccaaaccgcttcaaacgtccacgtggcecactattccgcaggctegtgtgg gccccatagcagtcgge
gtccgcectegttcagcaagaaggcctcgecgecctettctceggegtetee gccaccgtcctccgeca
gacgctctactccaccacccgcatggggctctacgacgtcctcaagaccaa gtggaccgaccccgcect
ccggcaccatgcctcttggccgcaagatcgaggecggectcatcgeecggeg ccatcggagccgcagtc
ggaaacccggcagacgttgccatggttcgaatgcaggccgacgggcegcectc ccgecggeggagegecy
caattacaagtccgtcgtggacgcecatcctgegtatggcgaggcaagaggg cgttaccagcctgtgga
gaggttcatcgcttacggtgaaccgcgccatgetcgtgaccgegtcgecage tcgcgtcttacgaccag
ttcaaagagatgattctcgagaggggcgtgatgcgcgatgggcttgggacc cacgtcacggcgagctt
cgccgeagggttcgtggeggeggtggegtcaaaccecgtggacgtgatcaa gacgagggtgatgaaca
tgaaggtggagcccggatctccggeaccttacgecggegegttggattgtg ctctgaagacggtgcgt
gcggagggaccgatggctctctacaagggtttcgtgcctacgatctcgagg cagggacccttcaccgt
tgtgctgttcgtgacgctggaacaggttcgcaagctgcttaaggatttttg aacggtagatcgatgaa
gatgacgacgaaaatgcttctttccttatcaataagatctgttttgttttt gtgttgtgttgtgatac
cgatgatgtaacactagaatggtaattttgtttatcttatttatgaattaa tgagaagtaccttttaa
gttctggaattggaactgaaaaatctgatcttgttttttattttgattcct ctgtattagattatgag
tgacgatttctgtttgtgacacacacccatttgggaccatgagacgcgtaa agctgatctctctcttt
ctctttgtatatccgtgtgtgaacaaagtgctaaggaataggattgttctt tacttgttttaagctgg

tgatttttctagtgtt

>Vigna radiata UCP4 (proteina deduzida)

MGVKGFVEGGIASIIAGCSTHPLDLIKVRMQLQGENNAPKPVHNLRRALASNVHVATIPQARVG
PIAVGVRLVQQEGLAALFSGVSATVLRQTLYSTTRMGLYDVLKTKWGDRWREGRKIEAGLIAGA
IGAAVGNPADVAMVRMQADGRLPPAERRNYKSVVDAILRMARQEGESSLWRRAMLVTASQL
ASYDQFKEMILERGVMRDGLGTHVTASFAAGFVAAVASNPVDVIKTRVENBSEPAPYAGALDCA
LKTVRAEGPMALYKGFVPTISRQGPFTVVLFVTLEQVRKLLKDF

>Vigna radiata UCP5a (cDNA deduzido)
gtctccctctttgactctcttacgcgctcagataacccgactactatataa
cttcattccacaccaaaatcgaaaacactttcatttcttcttcttcttcct

tcttcttcaaacccttt
cttcctctgcetactttc
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gatcatacgcttcatatatactacattactactttctctccaactcagcat gactgtaaaagggtttt
ttgaaggtggcgttgcttccatcgttgcaggttgctccacccacccactcy acctcatcaaagttcgc
atgcagcttcaagaaacgcacaacctccgecccgcegtttgegtttcacgeg tccactccaatgccgec
tccgcctecttceggtectatatcagtcggegtecgaatcgtccagtcgga gggcgtcgecgcegctct
tttccggegtttccgeccacaatgctccgtcagacgctgtactccaccacce gtatgggcctctacgac
gtgctcaagcgccattggaccgaccccgagcagggceaccatgecccteteg cgaaagataacggcggg
cctgatcgccggagggatcggegeagecgtggggaaccecgecgacgtgge catggtgcgaatgcagg
cagatgggcgggctccggeggcetgageggcegceaactacaagggtgtgttcg acgcgatacggcgcatg
agcaaccaggagggggttggcagectgtggegtggetcagegetcacagtg aaccgcgcgatgatcgt
gacggcgtctcagttggcgtcgtacgaccagtttaaggaaactatcctcgg acacgggtggatggagg
atgggctagggacccacgtagctgcgagttttgcggegggttttgtggett ctgttgcgtcgaatcct
attgatgttataaagacaagggtgatgaacatgaaggttgaggcttacaat ggggccttcgattgtge
tatgaagactgttagggctgaaggacctcttgccctttataagggtttcat ccctacaatctcaaggc
agggtccttttaccgtcgtgctctttgtcaccctcgaacaagtcaggaagce tgctcaaggagttttga
tttttgatattcacttcctattcaatattcattcattgattgagatgcata ttcagatgatgacgaac

catttgtaacctttgctictttttatttaatgattagtta

>Vigna radiata UCP5a (proteina deduzida)

MTVKGFFEGGVASIVAGCSTHPLDLIKVRMQLQETHNLRPAFAFHASPPMBGPISVGVRIVQS
EGVAALFSGVSATMLRQTLYSTTRMGLYDVLKRHWTDPEQGTMPLSRKIGGIGAAVGNPADYV
AMVRMQADGRAPAAERRNYKGVFDAIRRMSNQEGVGSLWRGSAIMMVASFAMSYDQFKETIL
GHGWMEDGLGTHVAASFAAGFVASVASNPIDVIKTRVMNMKVEAYNEBKFBRAEGPLALYKGF

IPTISRQGPFTVVLFVTLEQVRKLLKEF

>Vigna radiata UCP5b (cDNA deduzido)

atactttccattattttttttttccttcaagcttttcccggaaaattctct gacaaaatcaaccctac
cctecttcccaatttcectaattcttacaaagcagtaaactttttcatcta actcgaaatgggcgtga
aaggttttgtggaaggaggcatcgcttccgtgatcgcaggatgttccaccc accctcttgatctcatc
aaggtccgaatgcagctccaaggagagaaagccttccaccctagcettegte catgcaccgccacccaa
ggtgggacccatttccgtcggegtcaaattagtccaacaagaaggtgtcac cgcgcttttctccggeg
tctccgecactattctccgecagcttetctattccaccacccgeatgggac tctacgacgtgctaaaa
aagaaatggtctgatcccaactctgccagtggcaccatgcccctaacctac aagatcacggcagggct
aatcgccggtggaataggcegctgecgtcggaaaccecgecgacgtggcaat ggtccgcatgcaagecg
acgggagactccctccatctcaacgacgaaactataagtccgtegttgatg ccatcacgagaatgaca
aaagacgaaggtgtcactagtctatggcgtggctcatcacttacggtgaac cgcgctatgatagtcac
ggcctcacaacttgcctcttacgaccagttcaaggagatgattttggaaaa gggtgtaatgcgtgatg
ggctcgggacccatgtaacggcegagtttcgcggegggotttgtggetgegg ttatgtccaaccccatc
gatgtgataaagactagggtgatgaacatgaaggtggagcacggggcgecg ccgccgtactccggtge
acttgactgtgccttgaagactatgcgtgcggagggtcccatggctctata caaaggttttgttccta
cgatttcgagacagggacccttcacggttgtgctgttcgtcacgttagaac aagttcgcaacttgctt
aaggatttctaagtacgaggatgatgatgacagaaagaacaagatgtttcc ataggtttcataattat
agtcaatttaaaaaaaaaaaattatggagtttttgtttagatacttaaaag ttattttggtaggtact
tttgcttttagttttaagatttgtgctatgtagttcaaaagtgcagattta attggtattacgttagc

tgttacctt

>Vigna radiata UCP5b (proteina deduzida)

MGVKGFVEGGIASVIAGCSTHPLDLIKVRMQLQGEKAFHPSFVHAPPRRX&/KLVQQEGVTAL
FSGVSATILRQLLYSTTRMGLYDVLKKKWSDPNSASGTMPLTYKITASRIGAAVGNPADVAMVR
MQADGRLPPSQRRNYKSVVDAITRMTKDEGVTSLWRGSSLTVNRAMIXEXBQFKEMILEKGV
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MRDGLGTHVTASFAAGFVAAVMSNPIDVIKTRVMNMKVEHGAPPPY2GRKIMRAEGPMALYKG

FVPTISRQGPFTVVLFVTLEQVRNLLKDF

>Arachis_duranensis_ucplal (cDNA deduzido)

aagcagaggcagaaagcaaaaggaaaaggaaacaagagacaatgaaatgag

caccaaacactttgatgtgtataaatggatgatagagacagccacagtata
gcaaacgcaaaaccttcgctatcctttccccageacttgttcttcgaatte
atggtagctgatggcaactccaaacctgacatctccatcgctggaaccttc
tgcatgtttcgctgaggcgt@Bhctattcccttggacactgccaaagttag
aagctttaggtgccaatgtggtgacgacgcctaaatataagggtatgatgg
gctagggaagagggtcttgcagcactctggaagggcattgtcccggggcta
tggaggtttaagaattgggttgtatgatcctgttaagactfi@atgtcgg

atgttccattgcccaaaaaaattcttgctgcattaacaaccggtgctgtgy [l

ccaacagatcttgttaaagttagacttcaagcagaaggaaaattgcctcct
ctctggatctttaaatgcatattctacaattgtaaaacaggaaggaattgcjjijij
ttggccccaatatagccagaaatgctattatcaacgctgccgaactggeca
caf@tgattttgaaattgccaggcttctctgataatgttgtaactcatcte

agggttttttgctgtttgtattggatccccagttgacgtggttaagtcaag i
gttacaaaagcacccttgattgtttcctcaagacattgaagaacgatggac
ggcttcatcccaaattttggacggttaggatcttggaacgtaatcatgttt

taagaagatcgttgggcgtttagagtcaacctgaacacaaccaatttacat
aactgtttgtgactgccaaatgcaatggagtttattgaaaatagagggtca
acctatgatgcggttaaacaagaagatatatgtagaaagataatagttatt

>Arachis_duranensis_ucplal (proteina deduzida)

gattcagaaagcaacaa
gttctcaatttccaaac
tgaattgaaaggaaaga
gccaccagtgctttctc
gcttcagcttcaaaaac
ggactgttgcgaccatt
catcgtcaatgtttgta
aaaggatcatgtcggag
caattgcagtagcgaat
ggtgtgccaaggcgtta
agccctttggactggtc
gctatgatcaagtgaaa
ctttctggtctaggggce
aatgatgggagattcta
cttttgccttttataaa
ctaaccttagaacaaacjjij
ggaggattttccaaggg
tctctccataatttget
agaag

MVADGNSKPDISIAGTFATSAFSACFAEACTIPLDTAKVRLQLQKQAMBANPKYKGMMGTVATI
AREEGLAALWKGIVPGLHRQCLYGGLRIGLYDPVKTLYVGKDHVGCRIPARKTTGAVAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVKQEGIAALWTGLERAKMNAAELASYDQVK
QTILKLPGFSDNVVTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDSSBHKELKTLKNDGPFAFYK

GFIPNFGRLGSWNVIMFLTLEQTKKIVGRLEST

>Arachis_duranensis_ucplall (cDNA deduzido)
gtgtataaatggatgatagagacagccacagtatagttctcaatttccaaa
cgcttcttcctttcccaaacacgacactttgttcttcagaattgaaaggaa
caagtccaaacctgtgatctcctttgctggaaccttcaccagcagtgcttt
afifigtccactattcecttggacactgcccaagttaggcettcagcttcaaa
aatgcactcacgacgcctaattataagggtatgatgggaactgttgcgacc
tcttgcagcactctggaagggcattgtgccggggatacatcgtcaatgctt
ttgggttgtatgatcctgttaad@i@tttatatgtcggaaaggatcatgtcg
aaaaaaattcttgttgcgctaacaacgcggtgat@i@caattgcagtggc
ttgaagttagacttcaagcagaaggaaaattgcctcctggtgtgccaaggce
aatgcatattctacaattgtgaaacaggaaggd@litgcagccctttggact
agccagaaatgctattatcaatgctgctgaattggccagcaatgatcaagt
aattgccaggcttctctgacaatgttgtaactcatctcctttctggtctag
gtttgtattggctctccagttgatgtggttaagtcafifpatgatgggagat
ccttgattgtttcctcaagacattgaagaacgatggaccttttgfitita
attttggacggctaggatcttggaacgtaatcatgtttctaaccttagaac
ggacgtttagagtcaacctgaacacaaccaatttacatggaggattttcca

tgcaaacgccaaacctt
aaaatggtagctgatgg
ctctgcatgctttgctg
aacaagctttgggtgcec
attgctagggaagaagg
gtatggaggtttaagaa
gagatgttcgattgcge
gaatccaacagatattg
gttactcgggatcttta
ggtcttggccccaatat
gaaatagfiBtattttga
ggggagggtgtittgct
tctagtttcaaaagcac
tatagtcttcatcccaa
aflflcatagaagatcgtt
aggaaactgtttgtgac



tgccaaatgcaatggaggttattgaaaatagagggtcatctctatattttg

aaacaagaagatatatggagagagataatagttattagaagggaaacaagt

g- adicédo

€ delegéo

t- substituicdo por ¢
at- substituicdo por ta
cDNA consertado

>Arachis_duranensis_ucplall (cDNA deduzido)
gtgtataaatggatgatagagacagccacagtatagttctcaatttccaaa
cgcttcttcctttcccaaacacgacactttgttcttcagaattgaaaggaa
caagtccaaacctgtgatctcctttgctggaaccttcaccagcagtgcttt
afifigtccactattcecttggacactgcccaagttaggcttcagcttcaaa
aatgcactcacgacgcctaattataagggtatgatgggaactgttgcgacc
tcttgcagcactctggaagggcattgtgccggggatacatcgtcaatgctt
ttgggttgtatgatcctgttaad@itttatatgtcggaaaggatcatgtcg
aaaaaaattcttgttgcgctaacaacgggtgatgfil§caattgcagtggceg
tgaagttagacttcaagcagaaggaaaattgcctcctggtgtgccaaggceg
atgcatattctacaattgtgaaacaggaaggd@litgcagccctttggactg
gccagaaatgctattatcaatgctgctgaattggccagcaatgatcaagtg
attgccaggcttctctgacaatgttgtaactcatctcctttctggtctagg
tttgtattggctctccagttgatgtggttaagtcafifiratgatgggagatt
cttgattgtttcctcaagacattgaagaacgatggaccttitgitttat
ttttggacggctaggatcttggaacgtaatcatgtttctaaccttagaaca
gacgtttagagtcaacctgaacacaaccaatttacatggaggattttccaa
gccaaatgcaatggaggttattgaaaatagagggtcatctctatattttgc

aacaagaagatatatggagagagataatagttattagaagggaaacaagta

>Arachis_duranensis_ucplall (proteina deduzida)

158

ctacccatgatgcggtt
aaa

tgcaaacgccaaacctt
aaadiggtagctgatgg
ctctgcatgctttgctgy
aacaagctttgggtgcc
attgctagggaagaagg
gtatggaggtttaagaa
gagatgttcgattgcge
aatccaacagatattgt
ttactcgggatctttaa
gtcttggccccaatata
aaacad@i§tattitgaa
gggagggtattttgcty
ctagtttcaaaagcacc
atagtcttcatcccaaa
B8ctaagaagatcgtty
ggaaactgtttgtgact
tacccatgatgcggtta
aa

MVADGKSKPVISFAGTFTSSAFSACFAEVSTIPLDTAQVRLQLOQKQAAIGAIRNYKGMMGTVATI
AREEGLAALWKGIVPGIHRQCLYGGLRIGLYDPVKTLYVGKDHVGDKRMAKTTGDVAIAVAN
PTDIVEVRLQAEGKLPPGVPRRYSGSLNAYSTIVKQEGIAALWTGLGRNMNAAELASNDQVK
QTILKLPGFSDNVVTHLLSGLGGGCFAVCIGSPVDVVKSRMMGDSSBEBIKTLKNDGPFAFYI

VFIPNFGRLGSWNVIMFLTLEQTKKIVGRLEST

>Arachis_duranensis_ucplb 00697 (cDNA deduzido)
atcaaatctgagaatctatttgtgcaacgatattccgagagagaaaaccac
cgaaaatcagagacagtaatatcttagcaattttaaaaagggagccaaatc
catttgccaaggctgcatcactatcgcactcgceattttgcatcaaaaccca
cctcttatagattctcttcttcgctttatatataagtctcaattcagtgaa
agcatttttctttgtttcttatcctctccttgaaaccatggtggctggtgg
tctectttgetggceactttcgeccagceagtgctttctcagegtgtttcgetg
ttggacactgccaaagttaggcttcagcttcagaaacaagctgtagcgggt

taaatacaagggtatgatgggaacggttgcaaccattgccagggaagaagg

aggggatcgtgccagggcttcatcgtcagtgtttgtacggaggtttaagaa

attgaattttgggtttc
agtaatcaccttcggct
tcctettecttctcttt
ttcaccccctttttctt
caactccaaatccgata
afiftgtgcactattcce
gatgcagtgaccttacc
tctttcggeactttgga
ttggtttatatgagcct |
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Bttaagaatttctatgttgggcegtgatcatgttggagatgttectttgttg cagaaaatccttgctge
atttacaactggtd@ligtggcaattgcagttgcaaatccaactgatcttgt gaaagttagactacaag
cagaaggaaaattgcctgctggtgtgccgaggegctacactggcetctctga atgcttattctacaatt
gtgagacag@@ggagttggagcetctttggactgggattggccccaatata gcaagaaatgctatcat
caacgctgctgaactagccagctatgatcaagtgaaacagactattttg gl aattccgggattcaccg
ataatgttgtgactcatcttcttgctggtctaggggctgggtttttcgcag tctgtattggctcecect
gtcgacgtgdillagtcaagaatgatgggagattctagttacaaaagcacc cttgattgcttcatcaa
aacgttaaagaatgatggf#agcagccttitacaaagggttcataccgaa tttcggacggctaggat
cttggaatgtgataatgtitctaactctagaacagactaaaaadiiligtca aaagtttagaatcagcc
taagctccagcagttgagtagagtagaaaatgcaatggaaacactcaagaa aataaaactccaattct
ctcaattttgctagctggagtatagcaaaatattttttggagggaaaaaat tgagaataaacatattc
atgtatactagtactagttttaaaggttctaattttttcacgatattattt ccttttgtcaattgtaa

ttctcttggaaagtttatttttatttgcgcatggecctctttc

>Arachis_duranensis_ucplb 00697 (proteina deduzida)

MVAGGNSKSDISFAGTFASSAFSACFAEVCTIPLDTAKVRLQLOKQAYAGPKYKGMMGTVATI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKNFYVGRDHVGIVRAARDT TGAVAIAVAN
PTDLVKVRLQAEGKLPAGVPRRYTGSLNAYSTIVRQEGVGALWTGIBRNINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYHEHIKTLKNDGPAAFYK

GFIPNFGRLGSWNVIMFLTLEQTKKFVKSLESA

>Arachis_duranensis_ucp2 (cDNA deduzido)

aattgaaaacaggttgctttcatgatacctcccttcttaatcactcaccga aaagttcccatctttat
tgttttcgttaacattaattaaaataaaaaccgcattctttcacttcacat ttttcaacaacaacaac
aatgtcagatcccaattccgcttcccagatttcattcgcccaagccttctt ctgcagcgccttcgeeg
cttgcttcgccgagttttdiictcticctctggacacagctaaggtcagge ttcaactccaaaagaag
gttgggattgatgaagaagtaggtttacctaagtacaagggcctgctgggg acaatgaagaccattgc
tcgagaagagggtatatcagctttgtggaaaggcattgttcctggtattca tcgccaatgtgtgtatg
gaggcttaagaattgggttatatgatcctgtcaaaafifittcttgttggta gtgcattcgttggagag
gttcctitgtaccatatgatacttgctgctetgttgactggtgctctggca i atcacggttgctaatcc
aactgatctggtcaaagttagacttcaagctgaaggccagttgccaccagg ggtacctaagcgttatt
ctggtgccatggatgcttattctactatagtgagacaagaaggattad@io ccttgtggactgggctt
gggccaaacatagcaaggaatgcaattataaatgctgctgaactagctage tatgatcaagtgaaaat
B8cgattttgaaaattccagggttcacagacagtgcatttactcacctttt agctggcttaggtgcag
gtctttttgctgtctttattggttctccagttgatgtggtgaaatctagaa [ tgatgggcgattcaacc
tacaaaagtacgtttgactgctttctcaagacttcatttaacgagggattt ttggccttctacaaagg
tttccttcctaattttggtcgagtaggagcectggaatgtgattatgtttct tacccttgaacaagclid
agagatttttcagcggataagtgaagttactgttgatcatatgagattcat gaagcagtttgtgttct
ttcttggatgactgctgccaaattgtcaacaaatttgttccaactgaaaga tggctttaacaaatcat
ctgcgacgtggattgattcatgcatcagatattctttgtcagtgaagaaac cgtgaaattctacattt
ctctatttttgtttcctacttgtgccttgtagatgcaatggatcgatcatt cttaaatcttaaccaat
gaattggccctctttgggceatctacactgtactgtacccatatatgaattt gatatagtgaacgacac
ttacttttctattcattttttttggacaagacttttctattcaataacagg acaatttttttgagccc

aagctaagattggatg

>Arachis_duranensis_ucp2_00002 (proteina deduzida)

MSDPNSASQISFAQAFFCSAFAACFAEFCTLPLDTAKVRLQLOQKKVEIBIHEKYKGLLGTMKTIA
REEGISALWKGIVPGIHRQCVYGGLRIGLYDPVKTFLVGSAFVGEVRALAAM.TGALAITVANP
TDLVKVRLQAEGQLPPGVPKRYSGAMDAYSTIVRQEGLGALWTGLGRNIMERAELASYDQVKM
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TILKIPGFTDSAFTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKEHREBTSFNEGFLAFYKG

FLPNFGRVGAWNVIMFLTLEQAKRFFSG

>Arachis_duranensis_ucp3 (cDNA deduzido)

ttttttttccttttccggcaaaaacagatctaagaaacatgtcagggaaaa gtttatttgggaaagga
aattagggtttcggaaagctgccttttcgattattatttttctcaattgct ccttgttcacaatttta
acatgaaaatttgaaccatttattacaatatactgtattataatacatctc tttaactctctatgatt
gttctcggttctcactgttcctacggtaggaaaaaggaacacgcttgtgtt taacgattgtgtcatca
tgagcagccccaaatgctttttaaggtatcaffyagccaaaagatatcat ttaaattataactgtca
tgagttcgtgggttcctcaattgcctcaaaacagacttgtaggtatttttt cgtgaatcctatagcca
tgaaatcaggccatcaacatggtggaggtgataatgctcacacaaagatct tacttacttcactgtca
gccatggtggctgagactacaactttcccaattgacctgatcaagaccagg cttcagctccatggtga
gtcgctttcctcaagccgacccactggtgcagttcgaatagcagcagaaat tatccgtgaacaaggtc
ctcttggcctttacaaaggctggtctccagcaatcataagacacctattct acacacctattcgaatt
gtcgggtatgaacatatgaggagtgtggtttcagctgataatgcttcactc tctatctttagcaaggc
tcttgttggtggaatcagtggttgcatggctcaggttgtagcad@iiccage cgatcttgtcaaggtgc
ggatgcaagctgatggccgtatggcaaggcacggtattcaacctcgatatt cgggaccattcgatgct
tttaggaagattgttcaggctgaaggattaaaagggctgtggaagggtgtt ttgcctaatgtccaaag
agcgttcttggtgaacatgggagaattagcatgctatgatcatgccaaaca attggttattagaagca
ggatagctgatgataatgtttacgcccacacattagcttccatcatgtcag gtcttgcggcaacttct
ttaagttgtccggctgatgtcgtgaagactaggatgatgaatcaagtggec aaggaagggaaagtctt
gtatattagctctcttgattgcttggtaaagacagttaaagttgaaggaat tcaagcactgtggaaag
gattcttcccgacatgggctcggctaggtccatggcaatttgtattctggg tatcctacgagaagttc

agaaaaattgcagggctctcttctttctgatgtaatgtt

>Arachis_duranensis_ucp3 (proteina deduzida)

MKSGHQHGGGDNAHTKILLTSLSAMVAETTTFPIDLIKTRLQLHGESR83SAVRIAAEIIREQG

PLGLYKGWSPAIIRHLFYTPIRIVGYEHMRSVVSADNASLSIFSKALVGGCMAQVVASPADLVKV
RMQADGRMARHGIQPRYSGPFDAFRKIVQAEGLKGLWKGVLPNVQRAELACY DHAKQLVIRS
RIADDNVYAHTLASIMSGLAATSLSCPADVVKTRMMNQVAKEGKVLBIESIKTVKVEGIQALWK

GFFPTWARLGPWQFVFWVSYEKFRKIAGLSSF

>Arachis_duranensis_ucp4 (cDNA deduzido)

attatattcctcactattcatccatacccttggtctctacaatcatcaatc caaagttccaaactcca
atcggtccattcccttacgctaatattttcccggaaaattctctgacaaaa tcaaacaccacccccca
caagctcaatttctttgattctctcaaagctcgaaacttttgcgcataact ccaaatgggtctcaaag
gtttcgtggaaggaggcattgcttccgtegttgcaggatgcetccacccace ctctcgacctcatcaag
gtccgaatgcagctccagggcgagaccacccaacccgecctcgecttacac tctacctcaacccacgc
gccgecgcatcctcececgetcccaaagecggtccaattgecgtcggeatcaa gcttgtgcaacaagaag
gcgtcgtcgcccttttctcaggagtatccgetacegtecteeggeagetec tctactccaccacccgce
atgggcctctacgatatgttcaagaataagtggtccgatcccaatgeecgge ggcagcatgtcactatc
acggaagatcgcggceggggctgattgctggcggaatcggegecgeggttgg aaaccccgctgacgtgg
caatggtccgcatgcaagctgacggaaggctcccgeccgeccaacgacgga actataattccgtgttg
gatgccatcacaaggatggttaggaatgagggtgttactagtctctggcge ggttcatcgttaacggt
gaatcgcgccatgatagtgacagcctcacaattggectcctacgacgagtt caaggagatgatactga
aaaagggattgatgcgtgatgggcttgggacccacgtaacggcegagttttg cagcgggtttcttggeg
tccgtgacctcaaaccccgtggacgtgatcaagacaagggtgatgaacatg aaggtggagccgggggce
ggcgccgecgtattccggagcegttggattgcgecatgaagacggtgegege ggaggggcctatggctc
tatacaaaggattcattcctacgattacgaggcagggacccttcacggttg tgctgttcgtcacgttg



gaacaagttcgaaagttgctgaaaaatttttgaggtgtacegtggtgtcca agaacaagcttccacac
aagatttcttttttgaagacaaattttgtttagtcttaagatagaatgtgt gttatttaatttcttcc
tgttatactcctttaattggtgatattgtagaacactttatgactaagatc agaattaagatcatagt

tactatttcagtgaagcatggatattggttgcggca

>Arachis_duranensis_ucp4 (proteina deduzida)
MGLKGFVEGGIASVVAGCSTHPLDLIKVRMQLQGETTQPALALHSTBHRRRPKAGPIAVGIKL
VQQEGVVALFSGVSATVLRQLLYSTTRMGLYDMFKNKWSDPNAGGINSBESRGGIGAAVGN
PADVAMVRMQADGRLPPAQRRNYNSVLDAITRMVRNEGVTSLWREG3SIUVVASQLASYDEFK
EMILKKGLMRDGLGTHVTASFAAGFLASVTSNPVDVIKTRVMNMKVEPBABALDCAMKTVRAE

GPMALYKGFIPTITRQGPFTVVLFVTLEQVRKLLKNF

>Arachis_duranensis_ucp5 (cDNA deduzido)

aaaacacattcacacacatcagatctgacctatcatatgtctcagagggcc gccgtcccccactctte
ttccatagcctgtggcctccattcccatcttatggtctctagtgatatctc caactccaactggtccc
aatagtcccaatttactctctaatccattcttttcattctaacatacacta accccaattcatcaatt
ttgcaccacaacaacaacaacatcatgggtgttaagggttttgtagaagga ggcatagcttcaatcgt
tgcaggctgttcaacccacccactcgacctcatcaaggtccgceatgcagct ccaaggcgagtccaatc
caacctccgtaccttccctccgacccgeactcgcecttccaaaccggatcce gatccatccacgtctca
ccacctccgcaaatcacccaacctcetcgegtcggactegtaaccgtegge gtcaagctcgtccagcea
agaaggcctcgecgctetcttttctggtgtctccgecaccgtectccgeca gacactctactccacca
ctcgtatgggcctctatgacctcctcaagcagaaatggtcegtecctteee ctgttcccggeggegec
accaccatgcctctctcacgcaagatcgaggcagggctaatcgecggegge gtcggagccgecgttgg
taacccagctgacgtggccatggtgaggatgcaggcetgacgggagactccc tccagctcagcggegea
actacaagtccgtcgtggacgccataacgaaaatggcgaagcaagaaggceg ttgcttccctgtggege
ggttcatcgcttaccgtgaaccgegegatgettgttacggegtegecagetg gcgtcgtacgaccagtt
caaggaagcgattcttgaaaaaggtttgatgcgcgatggtttagggactca cgtgacggcgagttttg
cggcggggttcgttgcagctgttgcttcgaaccctgttgacgtgattaaga ctagggtaatgaacatg
agggtggagccaggggctgagecgecgtacactggggctcttgattgtgeg ctgaagacggtgcgtgc
ggagggtcccatggegctgtacaagggtttcattcctacgatatcgaggea gggtcctttcactgttg
ttctgttcgttacgcttgaacaggttcgcaagctcttcaaggatttctgag aagactaccaagatgat
catcttcattatgataatggcgaaaaaataaaatgttatgacttgcgtttt ttgtttactcgtgtett
gcgttttcaatattcctgatgttgtgcctgtggtagagtcatttttattat tatgatttaatccatca
aatccaatatttctggaatcaactggcctacactttttaatttttaataat aaaattcatgacaaaat
ataaaaaaatacaaatattatttttcaatttgtgatcgagtcaaattcttt gcgtccatcaatctcaa
gaatacaaagaaggtaggtaacaagtgggccaaaattttttattagaaaat tatagaagattctatgg
ttttaggttgtgagcgtgtaagtagcatagtcggttgtagagtgtggaaca gaacgcggtcattgtga
ggtgtgaatgctaccgtgatitgtgctaaaagatgctaactaaaagegttg gtaacttgtttgaccct
tttcttttgtattactctttatgtttggttaagttattccagcggecagcet ttaacaagcgaagctac

caaattgaagccttgcaagctgtt

>Arachis_duranensis_ucp5 (proteina deduzida)

MGVKGFVEGGIASIVAGCSTHPLDLIKVRMQLQGESNPTSVPSLRPAGERSIHVSPPPQITQP
PRVGLVTVGVKLVQQEGLAALFSGVSATVLRQTLYSTTRMGLYDLLKREMVS GGATTMPLSRK
IEAGLIAGGVGAAVGNPADVAMVRMQADGRLPPAQRRNYKSVVDAQEMASLWRGSSLTVNR
AMLVTASQLASYDQFKEAILEKGLMRDGLGTHVTASFAAGFVAAVABNHWRYMNMRVEPGAEP
PYTGALDCALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVRBEFK

>Arachis_ipaensis_ucpla (cDNA deduzido)



gaaaaaatggtagctgatggcaagtccaaacctgcgatctccttcgetgga accttcaccagcagtgc
tttctctgcatgctttgctgaggegtgcai@ttcccttggacactgtaaa agttaggcttcagcttc

aaaaacaagctttaggtgcccatgtggtgacgacccctaaatataagggta tgatggggactgttgcg
accattgctagggaagaaggtcttgcatcactctggaagggcattgtcccg gggctacatcatcaatg
tttgtatggaggtttaagaattgggttgtatgatcctgttaagactttat g tgtgggaaaggatcatg
tcggagatgttccattgcccaaaaaatttcttgctgcattaacaactggtg ttgtggcaattgcagtg

gcgaatccaacagatcttgttaaagttagacttcaagcagaaggaaaattg cctectggtgtgccaag

gcgttactctggatctitaaatgcatattctacaattgtaaaacagttcat
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gattattictgtctaaa [l

ctggtcttggccccaatatagccagaaatgctattatcaacgctgctgaac tggccagctatgatcaa
gtgaaacag@battttgaaattgccaggctictctgataatgttgtaact catctcctttctggtct
aggggcagggttttttgctgtttgtattggatccccagttgacgtggttaa gtcaagaatgatgggag
attctagttacaaaagcacccttgattgtttcctcaagacattgaagaacg af@@accttttgccttt
tataaaggcttcatcccaaattttgaacggttaggatcttggaacgtaatc atgtttctaaccttaga
acafliftaagaagatcgttggacgtttagagtcaacctgaacacaaccaat ttacatggaggattttc
caagggaactgtttgtgactgccaaatgcaatggaggttatigaaaataga gggtcatctctccatat
tttgctacctatgatgcggttaaacaagaagatatatgtagagagataata gttattagaagagaaac
caaaaac

BA= SUBSTITUIDO POR @G8

cDNA corrigido

>Arachis_ipaensis_ucpla (cDNA deduzido)
gaaaaaatggtagctgatggcaagtccaaacctgcgatctccttcgectgga accttcaccagcagtgc
tttctctgcatgctttgctgaggegtgcai@ttcccttggacactgtaaa agttaggcttcagcttc
aaaaacaagctttaggtgcccatgtggtgacgacccctaaatataagggta tgatggggactgttgcg
accattgctagggaagaaggtcttgcatcactctggaagggcattgtcceg gggctacatcatcaatg
tttgtatggaggtttaagaattgggttgtatgatcctgttaagactttat i tgtgggaaaggatcatg
tcggagatgttccattgcccaaaaaatttcttgctgcattaacaactggtg ttgtggcaattgcagtg
gcgaatccaacagatcttgttaaagttagacttcaagcagaaggaaaattg cctcctggtgtgccaag

gcgttactctggatctttaaatgcatattctacaattgtaaaacagttcat

gattattictgtctgga [l

ctggtcttggccccaatatagccagaaatgctattatcaacgctgctgaac tggccagctatgatcaa
gtgaaacag@@attttgaaattgccaggcttctctgataatgttgtaact catctcctttctggtct
aggggcagggttttttgctgtttgtattggatccccagttgacgtggttaa gtcaagaatgatgggag
attctagttacaaaagcacccttgattgtttcctcaagacattgaagaacg af@@accttttgccttt
tataaaggcttcatcccaaattttgaacggttaggatcttggaacgtaatc atgtttctaaccttaga
acaffittaagaagatcgttggacgtttagagtcaacctgaacacaaccaat ttacatggaggattttc
caagggaactgtttgtgactgccaaatgcaatggaggttattgaaaataga gggtcatctctccatat
tttgctacctatgatgcggttaaacaagaagatatatgtagagagataata gttattagaagagaaac

CaaaaacC

>Arachis_ipaensis_ucpla (proteina deduzida)

MVADGKSKPAISFAGTFTSSAFSACFAEACTIPLDTVKVRLQLQKQAVGRAHPKYKGMMGTVATI
AREEGLASLWKGIVPGLHHQCLYGGLRIGLYDPVKTLYVGKDHVGIRRIAALTTGVVAIAVAN
PTDLVKVRLQAEGKLPPGVPRRYSGSLNAYSTIVKQFMIISVWTGLGENMINAAELASYDQVK
QTILKLPGFSDNVVTHLLSGLGAGFFAVCIGSPVDVVKSRMMGDSSOKELKTLKNDGPFAFYK
GFIPNFERLGSWNVIMFLTLEQTKKIVGRLEST

>Arachis_ipaensis_ucplb (cDNA deduzido)



accacatcaaatctgagaatctatttgtgcaatgatatcccgagagagaaa
tttccgaaaatcagagacagtaatatcttagcaattttaaaaagggagcca
ggctcatttgccaaggctgcatcactatcgcactcgcattttgcatcaaaa
ctttcctcttatagattctcttcttcgetttatatataagtctcaattcag
ttcttagcatttttctttgtttcttatcctctecttgaaaccatggtggct
cgatatctcctttgctggcactttcgccagcagtgctttctcagegtgttt
ttcccttggacactgccaaagttaggcttcagcttcagaaacaagctgtag
ttacctaaatacaagggtatgatgggaacagttgcaaccattgccagggaa
ttggaaggggattgtgccagggcttcatcgtcagtgtttgtatggaggttt
agcctiiiiaagaatttctatgttgggcgtgatcatgttggagatgttectt
gctgcatttacaactggtgdifggcaattgcagttgcaaatccaactgat
acaagcagaaggaaaattgcctgctggtgtgccgaggcegctacactggctce
caattgtgagacaggd@llgagttggagctctitggactgggattggcccca
atcatcaacgctgctgaactagccagctatgatcaagtgaaacagactatt
caccgataatgttgtgactcatcttcttgctggtctaggggctggattttt
cccctgtcgacgtggttfiliptcaagaatgatgggagattctagttacaaaa
atcaaaacgttaaagaatgatgga@@@gcagcctittacaaagggttcata
aggatcttggaatgtgataatgtttctaactctagaacagactaaaaaat{jjij
cagcctaagctccagcagttgagtagagtagaaaatgcagtggaaacactc
attctctcaattttgctagcttggagtatagcaaaatattttttggaggga
acatattcatgtatactagtactagttttaaaggttctaattttttcacga
gattgtaattctcttggaaagttcatttttatttgggcatggccctctttc
agcctataatgggtttccttcatgaagtgaaacacgaagcatcaagcttga
gtttcttttctccttcaatcaattatta

>Arachis_ipaensis_ucpl (proteina deduzida)

ccacattgagttttggg
aatcagtaatcaccttc
cccatcctettecttct
tgaattcaccccccttt
ggtggcaactccaaatc
cgctgag@iltgcacta
cgggtgatgcagtgacc
gaaggtctttcggcact
aagaattgggttatatg
tgttgcagaaaatcctt
cttgtgaaagttagact
actgaatgcttattcta
atatagcaagaaatgct
ttgaaaattccgggatt
cgcagtctgtattggct
gcacccttgattgcttc
ccaaattttggacggct
cgtcaaaagtttagaat
aagaaaataaaactcca
aaaaaaattgagaataa
tattatttccttttgtc
gaattttagagagtcaa
tatttgcaatcaccata
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MVAGGNSKSDISFAGTFASSAFSACFAEVCTIPLDTAKVRLQLOKQAYAGPKYKGMMGTVATI
AREEGLSALWKGIVPGLHRQCLYGGLRIGLYEPVKNFYVGRDHVGDIVRAARDT TGAVAIAVAN

PTDLVKVRLQAEGKLPAGVPRRYTGSLNAYSTIVRQEGVGALWTGIRBRANINAAELASYDQVK
QTILKIPGFTDNVVTHLLAGLGAGFFAVCIGSPVDVVKSRMMGDSSYHEHIKTLKNDGPAAFYK

GFIPNFGRLGSWNVIMFLTLEQTKKFVKSLESA

>Arachis_ipaensis_ucp2 (cDNA deduzido)
gcgaggagaaatggttaaagctcattaaactgatgagagaggaagtgaccg
aggttgctttcatgctacctcccttcttaatcactcacccaaaagttccca
aacattaattaaaataaaaaccgcattctttcacttcacatttttcaacaa
cccaattccgcttcccagatttcattcgcccaagccttcttctgcagegcet
cogadfilitgtactcttcctctggacacagctaaggtcaggcttcaactcca
atgaagaagtaggtttacctaagtacaagggcctgctggggacaatgaaga
ggtatatcagctttgtggaaaggcattgttcctggtatgcatcgccaatgt
aattgggttatatgatcctgtcaa @it gtttcttgttggtagtgcattegt
accatatgatacttgctgctctgttgactggtgctctgg @@lhtcacggttg
gtcaaagttagacttcaagctgaaggccagttgccaccaggggtacctaag
ggatgcttattctactatagtgagacaagaaggaffygggccttgtggac
tagcacggaatgcaattataaatgctgctgaactagctagctatgatcaag
aaaattccagggttcacagacagtgcatttactcaccttttagctggctta
tgtctttattggttctccagttgatgtggtgaaatctaf@iptgatgggega
cgtttgactgcttictcaagacttcatttaacgagggatttttggcdiilit
aattttggtcgagtaggagcctggaatgtgattatgtttcttacccttgaa

ggaattgaattgaaaac
tctttattgttitcgtt
caacaacaatgtcagat
ttcgcegcettgettege
aaagaaggttgggattg
ccattgctcgagaagag
gtgtatggaggcttaag
tggagaggttcctttgt
ctaatccaactgatctg
cgttattctggtgecat
tgggcttgggccaaaca
tgaaaatgd@atttty
ggtgcaggtctttttge
ttcaacctacaaaagta
acaatggtttccttcct
cafiftcaagagattttt
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cagcggataagtgtagttactgttgatcatatgagattcatgaagcagttt gtgttctttcttggatg
actgctgccaaattgtcaacaaatttgttccaactgaaagatggctttaac aaatcatctgcgacgtg
gattgattcatgcatcagatattctttgtcagtgaagaaaccgtgaaattc tacatttctctattttt
gtttcctacttgtgccttgtagatgcaatggatcgattattcttaaatctt aaccaatgaattggccc
tctttggggatctacactgtactgtacccatatatgaatttgatatagtga acgatacttacttttct

attcatgttttttttg

>Arachis_ipaensis_ucp2 (proteina deduzida)

MSDPNSASQISFAQAFFCSAFAACFAEFCTLPLDTAKVRLQLQKKVEFIBIHEKYKGLLGTMKTIA
REEGISALWKGIVPGMHRQCVYGGLRIGLYDPVKTFLVGSAFVGEVRAAHMI GALAITVANP
TDLVKVRLQAEGQLPPGVPKRYSGAMDAYSTIVRQEGLGALWTGLGRNIMERAELASYDQVKM
TILKIPGFTDSAFTHLLAGLGAGLFAVFIGSPVDVVKSRMMGDSTYKEREBTSFNEGFLAFYNG

FLPNFGRVGAWNVIMFLTLEQAKRFFSG

>Arachis_ipaensis_ucp3 (cDNA deduzido)

ttttttttccttttccggcaaaaacagatctaagaaacatgtcagggaaaa gtttatttgggaaagga
aattagggtttcggaaagctgccttttcgattattatttttctcaattgct ccttgttcacaatttta
acatgaaaatttgaaccatttattacaatatactgtattataatacatctc tttaactctctatgatt
gttctcggttctcactgttcctacggtaggaaaaaggaacacgcttgagtt taacgattgtgtcatca
tgagcagccccaaatgctttttaaggtatcaffyagccaaaagatatcat ttaactcataactgtca
tgagttcgtgggttcctcaattgcctcaaaacagacttgtaggtatttttt cgtgaatcctatagcca
tgaaatcaggccatcaacatggtggaggtgataatgctcacacaaagatct tacttacttcactgtca
gccatggtggctgagactacaactttcccaattgacctgatcaagaccagg cttcaactccatggtga
gtcgctttcctcaagccgacccactggtgcagttcgaatagcagcagaaat tatccgtgaacaaggtc
ctcttggcctttacaaaggctggtctccagcaatcataagacacctattct acacacctattcgaatt
gtcgggtatgaacatatgaggagtgtggtttcagctgataatgcttcactc tctatctttagcaaggc
tcttgttggtggaatcagtggttgcatggctcaggttgtagcad@iecage cgatcttgtcaaggtgc
ggatgcaagctgatggccgtatggcaaggcacggtattcaacctcgatatt cgggaccattcgatgct
tttgggaagattgttcaagccgaaggattgaaagggctgtggaagggtgtt ttgcctaatgtccaaag
agcgttcttggtgaacatgggagaattagcatgctatgatcatgccaaaca attggttatcagaagca
ggatagctgatgataatgtttatgcccacacattagcttccatcatgtcag gtcttgcggcaacttct
ttaagttgtccagctgatgtcgtgaagactaggatgatgaatcaagcggec aaggaagggaaagtctt
gtatgttagctctcttgattgcttggtaaagacagttaaagttgaaggaat tcaagcactgtggaaag
gattcttcccgacatgggctcggctaggtccatggcaatttgtattctggg tatcctacgagaagttc
agaaaaattgcagggctctcttctitctgatgtaatgttcttactcataaa aatagtcttgtattcat
aaaaaactcacaattcaatgcacacacacctagattcattccttatattta aactattataagccttt
ctatgtagttgccttgtatggctaattttcaaacttttagtaatggaagag ttacaatttgttatgaa

ggtgat

>Arachis_ipaensis_ucp3 (proteina deduzida)

MKSGHQHGGGDNAHTKILLTSLSAMVAETTTFPIDLIKTRLQLHGESR83SAVRIAAEIIREQG

PLGLYKGWSPAIIRHLFYTPIRIVGYEHMRSVVSADNASLSIFSKALVGGCMAQVVASPADLVKV
RMQADGRMARHGIQPRYSGPFDAFGKIVQAEGLKGLWKGVLPNVQRAMHLACY DHAKQLVIRS
RIADDNVYAHTLASIMSGLAATSLSCPADVVKTRMMNQAAKEGKVLPEEBKTVKVEGIQALWK
GFFPTWARLGPWQFVFWVSYEKFRKIAGLSSF

>Arachis_ipaensis_ucp4 (cDNA deduzido)
tagctagatgcctagattccactttccataacataatatccatctttctgt
aaacctttatatatttatattcttataattagtttctttcctcttcacagt

gccgtgtccatatatac
tctttcagagtagctta



tgtctaaaagacaaaggcccaacattatattcctcactattcatccatacc
tcactccaatcggtccattcccttacgctaatattttcccggaaaattctc
accccctacatgctcaatttctttgattctctcaaagctcgaaacttttge
tctcaaaggtttcgtggaaggaggcattgcttccgtcgttgcaggatgete
tcatcaaggtccgaatgcagctccagggcgagaccacccaacccgeccteg
acccacgcgccgccgcatcctccecgetcccaaagecggtccaattgeegte
acaagaaggcgtcgtcgccctttactcaggagtatccgccaccgtccteeg
ccacccgcatgggcctctacgatatgttcaagaataagtggtccgatccca
tcactatcacggaagatcgcggceggggctgattgccggeggaatcggegcet
tgacgtggcaatggtccgcatgcaagctgacggaaggctcccgeccgecca
ccgtgttggatgccatcacaaggatggttaagaatgagggtgtcactagtc
ttaacggtgaatcgcgcaatgctggtgacagcectcacaattggectectac
gatactgaaaaagggattgatgcgtgatgggcttgggacccacgtaacgge
tcgtggcatccgtgacctcaaacceccgtggacgtgatcaagactagggtga
ccaggggcggagcecgcecgtattccggagegttggattgcgecatgaagacg
tatggccctatacaaaggattcattcctacgattacgaggcagggaccctt
tcacgttggaacaagttcgaaagttgctgaaaaatttttgaggtgtaccgt
gatccacacaagatttttgtttttaagacaaattttgtttagtcttaagat
atttcttcctgttatgatcctttaatt

>Arachis_ipaensis_ucp4 (proteina deduzida)
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cttggtctctacaatca
tgacaaaatcaaacacc
gcataactccaaatggg
cacccaccctctcgacc
ccttacactctacctcc
ggcatcaagcttgtgca
gcagctcctctactcca
atgccggcggcagcatg
gcggttggaaaccccge
acgacggaactataatt
tctggcgeggttcatca
gacgagttcaaggagat
gagttttgcggcgggtt
tgaacatgaaggtggag
gtgcgcgeggaggggee
cacggttgtgctgttcg
ggtgtccaagaacaagc
agaatgtgtgttattta

MGLKGFVEGGIASVVAGCSTHPLDLIKVRMQLQGETTQPALALHSTBHRRAPKAGPIAVGIKL
VQQEGVVALYSGVSATVLRQLLYSTTRMGLYDMFKNKWSDPNAGGEMEESRGGIGAAVGN
PADVAMVRMQADGRLPPAQRRNYNSVLDAITRMVKNEGVTSLWREBGAMITWIMSQLASYDEFK
EMILKKGLMRDGLGTHVTASFAAGFVASVTSNPVDVIKTRVMNMKVEPEREALDCAMKTVRAE

GPMALYKGFIPTITRQGPFTVVLFVTLEQVRKLLKNF

>Arachis_ipaensis_ucp5 (cDNA deduzido)
aaaacacattcacacacatcagatctgacctatcatatgtctcagagggcc
ttccatagcctgtggcectccattcccatcttatggtctctagtgatatctc
aatagtcccaatttactctctaatccattcttttcattctaacatacacta
ttgcaccacaacaacaacatcatgggtgttaagggttttgtagaaggaggc
aggctgttcaacccacccactcgacctcatcaaggtccgcatgcagctcca
cctecgtaccttecectccgaccegceactcgcecttccaaaccggatcececgat
cctccgcaaatcacccaacctcectcgegtcggactcgtaaccgtcggegte
aggcctcgccgctctcttttctggtgtctccgecaccgtectccgecagac
gtatggggctctatgacctcctcaagcagaaatggtccgtcccttccectg
accatgcctctctcacgcaagatcgaggcagggctaatcgecggeggegte
cccagctgacgtggccatggtgaggatgcaggccgacgggagactccctce
acaagtccgtcgtggacgccataacgaaaatggcgaagcaagaaggcgttg
tcatcgcttacggtgaaccgcgcegatgcttgttacggcttcgcagetggeg
ggaagcgattcttgaaaaaggtttgatgcgcgatggtttagggactcacgt
cggggttcgttgcagctgttgcticgaaccctgttgacgtgattaagacta
gtggagccaggggctgagccgcecgtacactggggctcttgattgtgcetctg
gggtcccatggcegcetgtacaaggggttcattcctacgatatcgaggcaggg
tgttcgttacgcttgaacaggttcgcaagctcttcaaggatttctgagaaa
tcatcattatgataatggcgaaaaaataaaatgttttgcgttttttgttta
caagattcctgatgttttgcctgtggttgagtaatttttattattatgatt
tatttctggaatcaactggcctacactttttaatttttaataataaaatac

gccgtcccccactctte
caactccaactggtccc
accccaattcatcaatt
atagcttcaatcgttgc
aggcgagtccaatccaa
ccatccacgtctcacca
aagctcgtccagcaaga
actctactccaccactc
ttcccggeggegecacc
ggagccgcecgttggtaa
agctcagcggcgcaact
cttccetgtggegeggt
tcgtacgaccagttcaa
gacggcgagttttgcgg
gggtaatgaacatgagg
aagacggtgcgtgcgga
tcctttcactgttgttc
gactaccaagatgatca
cttgtctcttgegtttt
taatccatcaaatccaa
aagacaaaatataaaaa
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aaaatacaaatattatctttcaatgtgtgatccagtcaaattctttgcgtc catcaatttcaagaata
caaagaaggtaggtaacaagtgggccaaaattttittataagaaaattata gaagattttatggtttt
aggtttgaagaattattgtgagcgtggaagtagcatagtcagttgtagagt gtggaacagaacacggt
tattgtgaggtgtgaaaggtaccgtgatttgtgcttcaagatgctaactaa aagcgttggtaacttgg
ttttcttttgtattactctttatgtttggttaagttattccagcggecage tttaacaagcgaagcta

ccaagttgaagccttgcaagctgttaggcatcctcat

>Arachis_ipaensis_ucp5 (proteina deduzida)
MGVKGFVEGGIASIVAGCSTHPLDLIKVRMQLQGESNPTSVPSLRPAGSREIHVSPPPQITQP
PRVGLVTVGVKLVQQEGLAALFSGVSATVLRQTLYSTTRMGLYDLLKREWS GGATTMPLSRK
IEAGLIAGGVGAAVGNPADVAMVRMQADGRLPPAQRRNYKSVVDAQEBMSLWRGSSLTVNR
AMLVTASQLASYDQFKEAILEKGLMRDGLGTHVTASFAAGFVAAVASKNHRYMNMRVEPGAEP
PYTGALDCALKTVRAEGPMALYKGFIPTISRQGPFTVVLFVTLEQVREEFK
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Apéndice 02:Alinhamento das pUCPs do tipo 1 e 2 de $Gjscine may bem como de outras
leguminosas@ajanus cajanGlycine soja Phaseolus vulgarjsMedicago truncatula,Cicer arietinum,

Lupinus angustifolius, Vigna angularis, Vigna ra@igArachis duranensis e Arachis ipaensis
Legendas:

Cinza — assinatura especifica da UCP

Amarelo — SPTE

Turquesa — Sequéncia de arabidopsis

RB8: — Aminoacidos variaveis

Sublinhados — motivo AAAA especifico de monocotiladas
— Treonina e histidina conservadas

V48l - PNBD
1° Segmento citosélic  1° Segment«x hélice transn 1° Seqmentnda matri;
A
AdUCP1I MVAD- GKSKPVISFAGTFT%%AFSACFAEVS VRLQLQK---QALGANALT-- 54
AiUCP1la MVAD-GKSKPAISFAGTFTSSAFSACFAEAC KVRLQLQK———QALGAHWT—— 54
AdUCP1II MVAD-GNSKPDISIAGTFATSAFSACFAEAC DTAKVRLQLQK———QALGANWT—— 54

GmUCP1lal MVAD- SKSNSDLSFGKIFASSAFSACFAEVCTIPL DTAKVRLQLQK---QAVAGDVVS-- 54
GsUCP1al MVAD-SKSNSDLSFGKIFASSAFSACFAEVCTIPL DTAKVRLQLQK---QAVAGDVVS-- 54
GmUCP1a2 MVAD-SKSKSDLSFGKTREASSAFSACFAEVCTIPL DTAKVRLOLQK---QAATGDVVS-- 54
GsUCP1a2 MVAD-SKSKSDLSFGKTFASSAFSACFAEVCTIPL DTAKVRLQLQK---QAATGDVVS-- 54
VaUCPla MVAD-SKSKSDLSFGKTFVSSAFSACFAEVCTIPL DTAKVRLQLQK---QAAAGDVIS-- 54
VrUCPla MVAD-SKSKSDLSFGKTFASSAFSACFAEVCTIPL DTAKVRLQLQK---QAAAGDIIS-- 54
PvUCPla MVAD-SKSKSDLSFGKTFASSAFSACFAEVCTIPL DTAKVRLQLQK--QAATGDVIS-- 54
CcUCP1a MVAD-SKSKSDLSFSKTFASSAFSACFAEVCTIPL  DTAKVRLQLQK---QAVAGDVVS-- 54
MtUCP1a MVAD---SKSNLSFGPTFASSAFSACFAEVCTIPL DTAKVRLQLQK---QAVAGDVSS-- 52
CaUCP1la MVAADSNSKSDISFAGIFASSAFSACFAEICTIPL  DTAKVRLQLQK---QAVAGDVVS-- 55
LaUCP1a MVAD-SNSKSDISFAGLFASSAFSACFAEVTTIPL  DTAKVRLQLQK---KAVAGDAT--- 53
GmUCP1b1 MVAG-GNSKSDISFAGTYASSAFAACFAEVCTPL DTAKVRLQLQK---QAVVGDVVT-- 54
GsUCP1bl MVAG-GNSKSDISFAGTYASSAFAACFAEVCTLRL DTAKVRLQLQK---QAVVGDVVT-- 54
GmUCP1b2 MVGG-GNSKSDISFAGTYASSAFAACFAEVCTEPLDTAKVRLQLQK---QAVLGDAVT-- 54
GsUCP1b2 MVGG-GNSKSDISFAGTYASSAFAACFAEVCTUPL DTAKVRLQLQK---QAVLGDAVT-- 54
CcUCP1b MVGG-GNSKSDISFAGTFASSAFAACFAEVCTIPL DTAKVRLQLQK---QVIVGDAVT-- 54
VaUCP1b MVGG-GSSQSDISFAGTFASSAFAACFAEVCTIPL DTAKVRLQLQK---QPVIGDVIA-- 54
VrUCP1b MVGG-GSSKSDISFAGTFASSAFAACFAEVCTIPL  DTAKVRLQLQK---QPVIGDVIA-- 54
PvUCP1b MVGG-GSSKSDISFAGTFASSAFAACFAEVCTIPL  DTAKVRLQLQK---QAVVGDVVT-- 54
AdUCP1b MVAG-GNSKSDISFAGTFASSAFSACFAEVCTIPL DTAKVRLQLQK---QAVAGDAVT-- 54
AIUCP1b MVAG-GNSKSDISFAGTFASSAFSACFAEVCTIPL  DTAKVRLQLQK---QAVAGDAVT-- 54
MtUCP1b MVGG-GNANSDISFVGTFASSAFSACFAEICHIPL  DTAKVRLQLQK---QAVAGDTVS-- 54
CaUCP1b MVAG-GNSNSDISFAGTFASSAFSACFAEICHIPL  DTAKVRLQLQK---QAVAGD-VS-- 53
LaUCP1b MVGG-GNSNSDISFAGTFAASAFSACFAEICHIPL  DTAKVRLQLQK---QAVGDT--V-- 52
AtUCP1 MVAA---GKSDLSLPKTFACSAFAACVGENETIPL DTAKVRLQLQK---SALAGD-VT-- 51
SsUCP2 MPGD-HGSKVDISFAGRFTASAIAACFAEICTIPL DTAKVRLQLQKNVVAAAAGDAAPP- 58

SsuCP1 - MATASSSFTAIFFSSAFAACFAEVCTIPL DTAKVRLQLQR--KTPLPAPPAAA- 51
GmuUCP2 --MSDPY---QISFAQAFLCSAFAACFAEFCTIPL DTAKVRLQLQKKVG--IDDGVG--- 50
GsUCP2 --MSDPY---QISFAQAFLCSAFAACFAEFCTIPL DTAKVRLQLQKKVG--IDDGVG--- 50
VauCP2 --MSDPN---QISFAVSFLCSAFAACFAEFCTIPL DTAKVRLQLQKKAG--VDDGVG--- 50
VrUCp2 --MSDPN---QISFAVSFLCSAFAACFAEFCTIPL DTAKVRLQLQKKVG--VDDGVG--- 50
PvUCP2 --MSDPN---QISFSIAFFCSAFAACFAEFCTIPL DTAKVRLOQLQKKVG--VDTEVG--- 50
CcUCP2 --MSDPN---QISFVQAFFCSAFAACVAEF@ITIPL DTAKVRLQLQRKLG--VDDEVG--- 50
MtUCP2 MSISDPN---HITFAQSFLCSAFAACFAEFCTIPL DTAKVRLQLQKKGG-VGDDGMG--- 53
Caucp2 MSISDPN---HLSFTQSFLCSAFAACFAEFCTIPL DTAKVRLQLQKKGGSVGIDDAGNGI 57
AdUCP2 --MSDPNSASQISFAQAFFCSAFAACFAEFCTLP DTAKVRLQLQKKVG--IDEEVG--- 53
AIUCP2 --MSDPNSASQISFAQAFFCSAFAACFAEFCTLPL DTAKVRLOQLQKKVG--IDEEVG--- 53

LaUCP2 --MSDPNPRPDITFAQAFLCSAFAACVAEECTIPL DTAKVRLQLQKKVA--AEDGAA--- 53
AtUCP2 --MADFKPRIEISFLETFICSAFAACFAELCTIPL. DTAKVRLQLQR---KIPTGDGEN-- 53

. ** ** * *** *k rkkkkkk:



AdUCP1I
AiUCP1la
AdUCPLII
GmUCP1lal
GsUCPlal
GmUCP1a2
GsUCP1la2
VaUCPla
VrUCPla
PvUCPla
CcUCP1la
MtUCPla
CaUCPla
LaUCPla
GmUCP1bl
GsUCP1b1
GmUCP1b2
GsUCP1b2
CcUCP1b
VaUCP1b
VIUCP1b
PvUCP1b
AdUCP1b
AIUCP1b
MtUCP1b
CaUCP1b
LaUCP1b
AtUCP1
SsUCP2
SsUCP1
GmUCP2
GsUCP2
VauCP2
VrUCP2
PvUCP2
CcUCP2
MtUCP2
Caucp2
AdUCP2
AIUCP2
LauCP2
AtUCP2

Cont.1° Segmentda matri:
A

2° Segmenta-hélice transn

2° Segmento citosolic

—-TPNYKGMMGTVATIAREEGLAALWR
—TPKYKGMMGTVATIAREEGLASLWK
—-TPKYKGMMGTVATIAREEGLAALWK
—-LPKYKGMLGTVGTIAREEGLSALW
—LPKYKGMLGTVGTIAREEGLSALWK
—LPKYKGMLGTVATIAREEGLSALW!
—-LPKYKGMLGTVATIAREEGLSALWK
—LPKYKGMLGTVGTIAREEGLSALWK
—LPKYKGMLGTVGTIAREEGLSALWK
—LPKYKGMLGTVGTIAREEGLSALWK
—LPKYKGMLGTVATIAREEGLSALWK
--LPKYKGMLGTVGTIAREEGLSALWK
—-LPKYKGMLGTVSTIAREEGLSALWK
—LPKYKGMVGTVATIAREEGISALWRG
LPKYRGLLGTVGTIAREEGLSALWE
—-LPKYRGLLGTIGTIAREEGLSALWKC
-LPRYRGLLGTVGTIAREEGFSALW
—LPRYRGLLGTVGTIAREEGFSALWK
—LPKYRGLMGTVATIAREEGLAALWK:
--LPKYRGMLGTVATIAREEGLSALWK:
-LPKYRGMLGTVATIAREEGLSALWKC
LPKYRGMLGTVGTIAREEGLSALWK
—LPKYKGMMGTVATIAREEGLSALWK
—-LPKYKGMMGTVATIAREEGLSALWK
--LPKYKGMLGTVGTIAREEGLSALWK
—LPKYKGMLGTVGTIAREEGLSSLWK
—IPKYKGMLGTVGTIAREEGLSALWKGC
--LPKYRGLLGTVGTIAREEGLRSLWKG
—-LPKYRGLLGTAATIAREEGAAALWKG
- AAAGG@MLATIMCIAREEGVAALWK
—LPKYKGLLGTVKTIAREEGISALWKG
--LPKYKGLLGTVKTIAREEGISALWKG
—-LPKYKGMLSTIKTIAREEGISALWKGI
--LPKYKGMLSTIKTIAREEGVSALWKGI
—LPKYKGLLGTVKTIARDEGISALWKGI
—LPKYKGLLGTVKTIAREEGISALWKGI
—-LPKYKGLLGTVKTIAREEGVSSLWKG
GIASPKYKGLLGTVKTIAREEGVFALWK
—LPKYKGLLGTMKTIAREEGISALWKG
—LPKYKGLLGTMKTIAREEGISALWKGI
--SPKYKGLLGTIKTIAREEGISALWTGIV
--LPKYRGSIGTLATIAREEGISGLWKGV.

gVPGIH

SIVPGLH
GIVPGLH
KGIVPGLH
GIVPGLH
GIVPGLH
GIVPGLH
GIVPGLH
5IVPGLH
GIVPGLH
SIVPGLH
SIVPGLH
GIVPGLH
5IVPGLH
GIVPGLH
5IVPGLH
GIVPGLH
GIVPGLH
GIVPGLH
GIVPGLQ
5IVPGLQ
GIVPGLQ
GIVPGLH
5IVPGLH
SIVPGLH
GIVPGLH
5IVPGLH
VVPGLH
IVPGLH
5VIPGLH
IVPGLH
VPGLH
PGLH
VPGLH
VPGLH
VPGLH
IVPGLH
5IVPGLH
VPGIH
VPGMH
PGLH
IAGLH

et e et SIS ot el sl il sl il SO

ko kkkkk okekkk - ok

QDPVKTLYVGRDH 111
YDPVKTLYVGKDH 111
YDPVKTLYVGKDH 111
YEPVKTFYVGKDH 111
YEPVKTFYVGKDH 111
YDPVKTFYVGKDH 111
YDPVKTFYVGKDH 111
YEPVKSLYVGKDH 111
YEPVKSLYVGKDH 111
YEPVKSLYVGKDH 111
YEPVKTFYVGKDH 111
YEPVKTFYTGSDH 109
YEPVKTLYTGSDH 112
YDPVKSLYVGKDH 110
YEPVKNFYVGPDH 111
YEPVKNFYVGPDH 111
YEPVKNFYVGADH 111
YEPVKNFYVGADH 111
YEPVKNFYVGADH 111
YDPVKSFYVGPDH 111
YDPVKSFYVGPDH 111
YEPVKNFYVGPDH 111
YEPVKNFYVGRDH 111
YEPVKNFYVGRDH 111
YEPVKNLYVGKDH 111
YEPVKNLYVGSDH 110
YEPVKNLYVGSDH 109
YEPVKNLYVGKDF 108
EPVKSFYVGKDH 115
YEPVKAFFVGGAA 108
YDPVKTFLVGSAF 107
YDPVKTFLVGSAF 107
YDPVKTFLVGSAF 107
YDPVKTFLVGSAF 107
YDPVKTFLVGSAF 107
YDPVKTFLVGSAF 107
YDPVKTFLVGAAF 110
YDPVKIFLVGTAF 117
YDPVKTFLVGSAF 110
YDPVKTFLVGSAF 110
YDPVKTFLVGSAF 110
EPVKTLLVGSDF 110
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AdUCP1I
AiUCP1la
AdUCPLII
GmUCP1lal
GsUCPlal
GmUCP1a2
GsUCP1la2
VaUCPla
VrUCPla
PvUCPla
CcUCP1la
MtUCPla
CaUCPla
LaUCPla
GmUCP1bl
GsUCP1b1
GmUCP1b2
GsUCP1b2
CcUCP1b
VaUCP1b
VIUCP1b
PvUCP1b
AdUCP1b
AIUCP1b
MtUCP1b
CaUCP1b
LaUCP1b
AtUCP1
SsUCP2
SsUCP1
GmUCP2
GsUCP2
VauCP2
VrUCP2
PvUCP2
CcUCP2
MtUCP2
Caucp2
AdUCP2
AIUCP2
LauCP2
AtUCP2

Continuaga

3 Segmentw-hélice transn

2° Segmentda matri:
A

A
VGDVRLRKKILVAY TTGDVAIAVANPTDIVEJIREQ

VGDVPLPKKFLAA:

LTTGVVAIAVANPTDLVKVRLQ

VGDVPLPKKILAALTTGAVAIAVANPTDLVKVRLQ

VGDVPLSKKILA

VGDVPLSKKILAAFTTGAFAIAVANPTDLYKVRLQ

VGDVPLSKKILA,
VGDVPLSKKVLA

VGDVPLSKKILAGFTTGAVAIAVANPTDLVKVRLQ

VGDVPLSKKILAG
VGDVPLSKKILAA
VGDVPLSKKILAA
VGDVPLSKKILAA

FTTGAVAIAVANPTDLVKVRLQ
FTTGAVGIAVANPTDLVKVRLQ
FTTGAVAIAVANPTDLVKVRLQ
FTTGAVAIMVANPTDLVKVRLQ

VGDVPLSKKILAAFTTGAVAITVANPTDLVKVRLQ

VGDVSLSKKILAA
VGDVPLFKKILA
VGDVPLFKKILAC
VGDVPLSKKILA
VGDVPLSKKILAC

FTTGAVAITIANPTDLVKVRLQ

VGDVPLYKKILAGFTTGAIAISVANPTDLVKVRLQ
VGDVPLSKKILAGFTTGAMAIAVANPTDLYKVRLQ

VGDVPLSKKILAG
VGDVPLFKKILAG
VGDVPLLQKILAA:

FTTGAMAIAVAN PTDL\I;’KVRLQ
FTTGAMAIAVANPTDLVKVRLQ
FTTGAVAIAVANPTDLVKVRLQ

VGDVPLLQKILAAETTGAVAIAVANPTDLVKVRLQ

VGDAPLTKKILAA

_ TTGAVAIAVANPTDLVKVRLQ

VGDAPLSKKILAALTTGAVAIAVANPTDLVKVRLQ
VGDVPLSKKVLAALTTGAVGIAVANPTDLYKVRLQ
VGDVPLSKKILAGLTTGALGIMVANPTDLVKVRLQ

VGDVPLSKKIAAG

FTTGAIAISIANPTDLVKVRLQ

VGDVSLLSKILAALTTGVIAIVVANPTDLVKYVRLQ
VGEVPLYHMILAALLTGALAITIANPTDLVKVRLQ

VGEVPLYHMILAA

LLTGALAITIANPTDLVKVRLQ

VGEVPIYHMILAALLTGALAITIANPTDLVKVRLQ

VGEVPIYHMILAAL

L TGALAITIANPTDLVKVRLQ

VGEVPIYHMILAALLTGALAITIANPTDLVKVRLQ
VGEVPLYHMVLAALLTGALAIMVANPTDLVKVRLQ

VGEVPLYHMILAA
VGEVPLFHMILAAL
VGEVPLYHMILAA

_LTGALAITIANPTDLVKVRLQ
L TGALAITIANPTDLVKVRLQ
[ LTGALAITVANPTDLVKVRLQ

VGEVPLYHMILAALLTGALAITVANPTDLVKVRLQ
VGEVPIYHMILAALVTGALAITIANPTDLVKVRLQ

IGDIPLYQKILAALL

TGAIAIIVANPTDLVKVRLQ

s kk ok ckkkkkekekkkk

AEGKLPPGVPRRYSGSLNAYSTIVK 171
AEGKLPPGVPRRYSGSLNAYSTIVK 171
AEGKLPPGVPRRYSGSLNAYSTIVK 171

AFTTGAFAIAVANPTDL%VKVRLQ AEGKLPPGVPRRYSGSLNAYSTIVR 171

AEGKLPPGVPRRYSGSLNAYSTIVR 171

AFTTGAFAIAVANPTDL%VKVRLQ AEGKLPPGVPRRYSGSLNAYSTIVR 171
AFTTGAFAIAVANPTDLVKVRLQ AEGKLPPGVPRRYSGSLNAYSTIVR 171

AEGKLPPGVPRRYSGSLNAYSTIVR 171
AEGKLPPGVPRRYSGSLNAYSTIVR 171
AEGKLPPGVPRRYSGSLNAYSTIVR 171
AEGKLPPGVPRRYSGSLNAYSTIVR 171
AEGKLPPGVPRRYSGSLNAYSSIVR 169
AEGKLPPGVPRRYSGSLNAYSSIVR 172
BEGKLPPGVPRRYSGSLNAYSTIVR 170

GFTTGAMAIAVANPTDEVKVRLQ AEGKLPPGVPRRYSGSLNAYSTIVR 171
5SFTTGAMAIAVANPTDLVKVRLQ AEGKLPPGVPRRYSGSLNAYSTIVR 171
GFTTGAMAIAVANPTDLVKVRLQ AEGKLPPGVPKRYSGSLNAYSTIMR 171
SFTTGAMAIAVANPTDLVKVRLQ AEGKLPPGVPKRYSGSLNAYSTIMR 171

AEGKLPTGVPRRYSGSLNAYSTIVR 171
EGKLPPGVPRRYTGSLNAYSTIVR 171
EGKLPPGVPRRYTGSLNAYSTIVR 171
EGKLPPGVPRRYTGSLNAYSTIVR 171

AEGKLPAGVPRRYTGSLNAYSTIVR 171

AEGKLPAGVPRRYTGSLNAYSTIVR 171

AEGKLPPGVPRRYTGSLNAYSTIMR 171

AEGKLPAGVPRRYTGSLNAYSTIVK 170

AEGKLPAGVPRRYSGSLNAYSTIIR 169

AEGKLAAGAPRRYSGALNAYSTIVR 168

AEGKLAPGVPRRYTGAMDAYSKIAR 175

ABDGKANT-VKRSYSGALNAYATIIR 167

AEGQLPTGVPKRYSGAIDAYLTILR 167

AEGQLPTGVPKRYSGAIDAYLTILR 167
EGHLPSGVPRRYSGAIDAYLTILR 167
EGHLPSGVPRRYSGAIDAYLTILK 167
EGQLPSGVPRRYSGAIDAYLTILR 167

AEGQLPSGVPRRYSGAIDAYITISR 167

BEGQLPSGVPKRYSGAMDAYSTILR 170

AEGQLPSGVPKRYSGAMDAYSTILR 177

AEGQLPPGVPKRYSGAMDAYSTIVR 170

AEGQLPPGVPKRYSGAMDAYSTIVR 170

AEGQLPPGVPKRYSGAMDAYSTIAR 170

BEGKLPAGVPRRYAGAVDAYFTIVK 170

ke

©okekenkk k-
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Continuaca 4° Segmentw-hélice transn 3° Segmento citosolic 5° Segmenta-hélice transn

A A N A

AdUCP1I QEGIAALWTGLGPNIAR IINAAELASNDQV@QT ILKLPGFSDNV\I) LLSGLGGGCEA 231
AiUCP1la QFMIISVWTGLGPNIARNAIINAAELASYDQVKQT ILKLPGFSDNV\IlgLLSGLGAGFFA 231
AdUCPLII QEGIAALWTGLGPNIARNAIINAAELASYDQVKQT  ILKLPGFSDNV\UgLLSGLGAGFFA 231
GmUCP1lal QEGVGALWTGLGPNIARNGIINAAELASYDQVKQTLKIPGFTDNV! LLAGLGAGFFA 231
GsUCPlal QEGVGALWTGLGPNIARNGHNAAELASYDQVKQT ILKIPGFTDNV LLAGLGAGFFA 231
GmUCP1a2 QEGVGALWTGLGPNIARNGIINAAELASYDQVKQTILKIPGFTDNV! LLAGLGAGFFA 231
GsUCP1la2 QEGVGALWTGLGPNIARNGHNAAELASYDQVKQT ILKIPGFTDNV LLAGLGAGFFA 231
VaUCPla QEGVGALWTGLGPNIARNGIINAAELASYDQVKQT ILKIPGFTDNV LLAGLGAGFFA 231
VrUCPla QEGVGALWTGLGPNIARNGIINAAELASYDQVKQT ILKIPGFTDNV LLAGLGAGFFA 231
PvUCP1la QEGVGALWTGLGPNIARNGIINAAELASYDQVKQT ILKIPGFTDNV LLAGLGAGFFA 231
CcUCP1la

MtUCPla

CaUCPla

LaUCPla

GmUCP1bl
GsUCP1b1
GmUCP1b2
GsUCP1b2
CcUCP1b

VaUCP1b

VIUCP1b

PvUCP1b

AdUCP1b

AIUCP1b

MtUCP1b QEGIGALWTGIGPNVARNAIINAAELASYDQVKQT ILKIPGFTDNV LLSGLGAGFFA 231
CaUCP1b QEGIGALWTGIGPNVARNAIINAAELASYDQVKQT ILKIPGFTDNV LLSGLGAGFFA 230
LaUCP1b QEGVSALWTGIGPNIAR.AIINAAELASYDQ KQT ILKIPGFTDNV LLSGLGAGFFA 229
AtUCP1 QEGVRALWTGLGPNVARNAIINAAELASYDQVKET ILKIPGFTDN ILSGLGAGFFA 228
SsUCP2 QEGIAALWTALGPNVARNAIINAAELASYDQVKQT  ILKLPGFKDDV\lgl FAGLGAGFFA 235
SsUCP1 QEGIGALWT:GLGPNVARNAIINAAELASYDQ:KQM FLKLPGFTDNVLIgLLAGLGAGFFA 227
GmUCP2 QEGIGALWTGLGANIARNAIINAAELASYDKVKRT  ILKIPGFMDNVYIgLLAGLGAGLFA 227
GsUCP2 QEGIGALWﬂGLGANIAR AIINAAELASYDKVKRT  ILKIPGFMDNVYIgLLAGLGAGLFA 227
VauCP2 QEGIGALWTGLGPNIARNAINAAELASYDKVKRT  ILKIPGFMDNVYIgLLAGLGAGLFA 227
VrUCP2 QEGIGALWTGLGPNIAR IINAAELASYDKVKRT  ILKIPGFMDNVYIgLLAGLGAGLFA 227
PvUCP2 QEGIGALWTGLGPNIARNAIINAAELASYDQVKRT  ILKIPGFMDNVYIRLLAGLGAGLFA 227
CcUCP2 QEGIGALWTQLGPNIAR IINAAELASYDQVKRT  ILTIPGFMDDVVgLLAGLGAGLFA 227
MtUCP2 QEGLGALWTGLGPNIARNAIINAAELASYDRVKQT  ILKIPGFMDNAHIgLLAGLGAGLFA 230
Caucp2 QEGLGALWTGLGPNIARNAIINAAELASYDQVKQT  ILKIPGFTDNAFUgLLAGSGAGLFA 237
AdUCP2 QEGLGALWTGLGPNIA AIINAAELASYDQVKMT ILKIPGFTDSAFIgLLAGLGAGLFA 230
AIUCP2 QEGLGALWTGLGPNIARNAIINAAELASYDQVKMT  ILKIPGFTDSAFLgL LAGLGAGLFA 230
LauCP2 QEGLGALW'Ig‘GLGPNVARNAIINAAELASYDQVKQT ILKIPGFMDNGHIgLLAGLGAGLFA 230
AtUCP2 LEGVSALWTGLGPNIARNIAIVNAAELASYDQIKET  IMKIPFFRDSVLgL LAGLAAGFFA 230

s orekk ok keekk kekkkkkkk kK ek ok ok kkeeek ok Kk




AdUCP1I
AiUCP1la
AdUCPL1II
GmUCP1lal
GsUCPlal
GmUCP1a2
GsUCPla2
VaUCPla
VrUCPla
PvUCPla
CcUCP1la
MtUCPla
CaUCPla
LaUCPla
GmUCP1bl
GsUCP1b1
GmUCP1b2
GsUCP1b2
CcUCP1b
VaUCP1b
VrUCP1b
PvUCP1b
AdUCP1b
AIUCP1b
MtUCP1b
CaUCP1b
LaUCP1b
AtUCP1
SsUCP2
SsUCP1
GmUCP2
GsUCP2
VauCP2
VrUCP2
PvUCP2
CcUCP2
MtUCP2
Caucp2
AdUCP2
AiUCP2
LauCP2
AtUCP2

Continuaga 3° Segmentda matri: 6° Segmentw-hélice transn

A A
vCIGEPVDVVKSRMMGDS-SFKSTLDCFLKTLKND NFGRLGSWNVIM 290
VCIGSPVDVVKSRMMGDS-SYKSTLDCFLKTLKND GPFAFYKGFINE=XRESWINVINE 290
VCIGSPVDVVKSRMMGDS-SYKSTLDCFLKTLKND GPFAFYKGFIINZEERRESWNVIYI 290

VCIGSPVDVVKSRMMGDS-SYKNTLDCFIKTLKND GPLAFYKGFLNZENEESWNVIVYI 290
VCIGSPVDVVKSRMMGDS-SYKNTLDCFIKTLKND GPLAFYKGFLNEEINEESWINVIIYI 290
VCIGSPVDVVKSRMMGDS-SYRNTLDCFIKTLKNDGPLAFYKGFLNZEENEENSWINIIN 290
VCIGSPVDVVKSRMMGDS-SYRNTLDCFIKTLKND GPLAFYKGFLNEEINEESWINVIIY 290
VCIGSPVDVVKSRMMGDS-SYKNTLDCFIKTLKND GPLAFYKGFLNIZEINEESWINVIIYI 290
VCIGSPVDVVKSRMMGDS-SYKNTLDCFIKTLKND  GPMAFYKGFLNZEINKESWNWVIIYI 290
VCIGSPVDVVKSRMMGDS-SYKNTLDCFIKTLKND GPMAFYKGFLNEEINEESIWINVIIYI 290
VCIGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKND GPFAFYKGFLNEEINEESWUNIVIYI 290
VCIGSPVDVVKSRMMGDS-SYKSTLDCFVKTLKND GPLAFYKGFLNZEINEENSWINVINI 288
VCIGSPVDVVKSRMMGDS-SYKSTLDCFVKTLKND GPLAFYKGFLNEEINEESWINVIIVYI 291
VCIGSPIDVVEESRMMGDS-SYKSTLDCFVKTLKND GPAAFYKGFLNZERRSWNVIYI 289
VCVGSPVDVVKSRMMGDS-SYKSTLDCFVKTLKNGPFAFYKGFINEEIRIRESWINVIVI 290
VCVGSPVDVVKSRMMGDS-SYKSTLDCFVKTLKNDOGPFAFYKGFIINIZEENEESIWNVIVYI 290
VCAGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKNDGPFAFYMGFI (NEERRERWNVIYI 290
VCAGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKND GPFAFYMGFINZEIRSWNVIVI 290
VCVGSPVDVVKSRMMGDS-SYKSTLDCFVKTLKNDGPFAFYKGFINEZENRESWINVIYI 290
VCVGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKND GPFSFYKGFINEENReRWINVIYI 290
VCVGSPVDVVKSRMMGDS-SYKSTIDCFIKTLKND GPFAFYKGFI 290
VCVGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKND GPFAFYKGFI 290
VCIGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKND GPAAFYKGFIINZEIREESWINVIYI 290
VCIGSPVDVVKSRMMGDS-SYKSTLDCFIKTLKND  GPAAFYKGFIINFEelxReSWINVIYI 290
VCIGSPVDVVKSRMMGDS-SYKSTIDCFVKTLKND GPLAFYKGFIRNZEeSWNYIYI 290
VCIGSPVDVVKSRMMGDP-SYKNTLDCFVKTLKND GPLAFYKGFIRNEENEeSWINVIYI 289
VCIGSPVDVVKLSMEIEDP-SYKSTLDCFVKTLKND GILAFYKGFLANZENRSWINVIY] 288
VCIGSPVDVVKSRMMGDSGAYKGTIDCFVKTLKSD  GPMAFYKGFINeINeSWINVIIVI 288
VCVGSPVDVVKSRMMGDS-AYKSTLDCFVKTLKND GPLAFYKGFLINFZAXNReSWNVIY] 294
VCIGSPVDVVKSRMMGDS-TYRSTLDCFAKTLKND GPGAFYKGFINFeIESWINYIYIE 286
VFIGSPVDVVKSRMMGDS-TYKSTFECFLKTLLNE GFLAFYKGFL|NESRYe\WINVIY] 286
VFIGSPVDVVKSRMMGDS-TYKSTFECFLKTLLNE ~ GFLAFYKGFLNFESIRUETAWNIIY 286
VFIGSPVDVVKSRMMGDS-TYKSTFDCFLKTLLNE =~ GFLAFYKGFLNIZEEIRVIErAWINIIIY] 286
VFIGSPVDVVKSRMMGDS-TYKNTFDCFLKTLLNE  GFLAFYKGFLNZEETRIEZAINIINY 286
VLIGSPVDVVKSRMMGDS-TYKSTFDCFVKTLLNE GFLAFYKGFL|NEEIRVIEAWN\VIRY 286
VFIGSPVDVVKSRMMGDS-TYKSTFDCFLKTLLNE = GFTAFYKGFLNZEEIR[EZAWNAY] 286
VFIGSPVDVVKSRMMGDS-SYKNTFDCFLKTLFNE = GFLAFYKGFL|NIZeTRVIEAAINIIY] 289
VFIGSPVDVVKSRMMGDS-SYKNTFDCFLKTLFNE =~ GFFAFYKGFLNEEIRVIETAWN\WAYAY 296
VFIGSPVDVVKSRMMGDS-TYKSTFDCFLKTSFNE = GFLAFYKGFL(NIZERVIETAWNVIY 289
VFIGSPVDVVKSRMMGDS-TYKSTFDCFLKTSFNE ~ GFLAFYNGFLNIZEERVIENIINITY 289
VFIGSPVDVVKSRMMGDS-SYKSTLDCFFKTSFNE GFLAFYKGFL{NEEIRVIEZAVINIVIIY 289
VCIGSPIDVVKERMMGDS-TYRNTVDCFIKTMKTE ~ GIMAFYKGFLINGIR e pVI\INIY; 289

*  kkkekkkk kkkk -0 ok okkkk . *  ekk ke kk kek kk okkk
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AdUCP1I
AiUCP1la
AdUCPL1II
GmUCP1lal
GsUCPlal
GmUCP1a2
GsUCPla2
VaUCPla
VrUCPla
PvUCPla
CcUCP1la
MtUCPla
CaUCPla
LaUCPla
GmUCP1bl
GsUCP1b1
GmUCP1b2
GsUCP1b2
CcUCP1b
VaUCP1b
VrUCP1b
PvUCP1b
AdUCP1b
AIUCP1b
MtUCP1b
CaUCP1b
LaUCP1b
AtUCP1
SsUCP2
SsUCP1
GmUCP2
GsUCP2
VauCP2
VrUCP2
PvUCP2
CcUCP2
MtUCP2
Caucp2
AdUCP2
AiUCP2
LauCP2
AtUCP2

*ekk o

Cont

4° Segmento citosolic

KKIVGRLEST--- 305
KKIVGRLEST--- 305
KKIVGRLEST--- 305

VKGLESS--- 304
VKTLESA--- 305
VKTLESA--- 305
VKSLESA--- 305
VKSLESA--- 305
VKSLESA--- 305

EQAKKYVKRLESA--- 305
EQAKKYVKRLESA--- 305
EQTKKFVKSLESA--- 305
EQTKKFVKSLESA--- 305
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Apéndice 03:Alinhamento das pUCPs do tipo 3 de s(f#ycine ma) bem como de outras
leguminosas@ajanus cajanGlycine soja Phaseolus vulgarisMedicago truncatula,Cicer arietinum,

Lupinus angustifolius, Vigna angularis, Vigna radigArachis duranensis e Arachis ipaensis

Cinza — assinatura especifica da UCP
Amarelo — SPTE

Turguesa — Sequéncia de arabidopsis

RB8: — Aminoacidos variaveis

— Alanina e histidina conservadas

/¥ - PNBD

1° Segmento citosolic  1° Segmenta-hélice transn 1° Segmentda matri:

Al A N
GmUCP3 MKSGYQHGGVDITHTKAFLTSLSAMVAE FPID” LJKTREQLHG-ESLSSSHPTSAFRV 59
GsUCP3 MKSGYQHGGVDITHTKAELTSLSAMVAET TRFPID TREQLHG-ESLSSSHPTSAFRYV 59
CcUCP3 --MGYQHGGVDTAHTKVFLTSLSAMVAETI ID TREQLHG-ESLSSSRPTSAFRYV 57
VauUCP3 MKSGHEHGGVDTAQTKILLTSFSAMVAET BIFPID TREQLHG-ESLSSSRPTRAYRYV 59
VruCP3 MKSGHEHGGVDTAQTKVLLTSFSAMVAET BIFPID TREQLHG-ESLSSSRPTSAYRYV 59
PVUCP3 MKPGHQNVGVDSAQTKVLVTSFSAMVAE FP LHG-ESLSSSSPASAFRYV 59
LaUCP3 MKSGYQHGGVDNAHTKVLLTSMSAMVAETRITFP TREQLHG-ESLSSTRSTSAFRI 59
MtUCP3 MKSGNQ---VDNTHTKILLTSLSAMVAESTTFRID TREQLHG-ESLSSTRPTGAFQI 56
CaUCP3 MKSGHQQGGVDTTHTKILITSLSAMVAESTTEPID TREQLHG-ESISSSRSTGAFRI 59
AdUCP3 MKSGHQHGGGDNAHTKILLTSLSAMVAETEIFPID TREQLHG-ESLSSSRPTGAVRI 59
AIUCP3 MKSGHQHGGGDNAHTKILLTSLSAMVAETTHEPID TREQLHG-ESLSSSRPTGAVRI 59

sl sl sl sl sl sl sl sl
_|
2y

AtUCP3 —MERSRVTREAPTGTRILL,;ASLSAMVAESVTFPID LTKTRMQLHGSGSASGAHRIGAFGV 59
SsUCP3 MAEASTYPLD I . I ‘ .KTF..QLHR--NPGGSGGRGVVRV 33
:**: *:*:* B ***:*** L L
Continuaga 2° Segmenta-hélice transn 2° Segmento citosolic

] NLRNVVS----VDNASFSIVGKW 115
NLRNVVS----VDNASFSIVGKAV 115
HLRSVIF----VDNASISIVGKAI 113
HLRSVVS----ADNGSFSIVGKAYV 115
EHLRSVVS----ADNGSFSIVGKAV 115
EHLRSVVS----ADNGSFSVVGKAYV 115
EHLRTVVS----SDNGSISIISKAYV 115
EHLRSVIS----SDNGSPSIIGKAYV 112
EHMRSVAS----ADNGSLSIIGKAF 115
EHMRSVVS----ADNASLSIFSKAL 115
EHMRSVVS----ADNASLSIFSKAL 115

GmMUCP3 GLGlrR_EQGALGLYSGISPAuRHMFWGY
GsUCP3 GLGIIREQGALGLYSGLSPAIIRHMFYSPIRIVGY
CcUCP3 GMGIVSEQGALGLYRGLSPAIIRHLFYTPIRIVGY
VaUCP3 GLGIVREQGVVGLYSGLSPAIIRHLFYTPIRIVGY
VIUCP3 GLGIVREQGVVGLYSGLSPAIIRHLFYTPIRIVGY
PVUCP3 GLGIVREQGVVGLYSGLSPAIIRHLFYTPIRIVGY
LaUCP3 ALDIIREQGPLGLYKGLSPAIIRHLFYTPIRIVGY
MtUCP3 GLDIIRQQGPLCLYKGLSPAILRHLEYTPIRIVGY
CauCP3 GLDIIRKQSPLGLYKGLSPAIFRHLEYTPIRIVGY
AdUCP3 AAEIIREQGPLGLYKGWSPAIIRHLFYTPIRIVGY
AIUCP3 AAEIIREQGPLGLYKGWSPAIIRHLFYTPIRIVGY

AtUCP3 VSEIARKEGVIGLYKGLSPAIIRHLFYTPIRIIGY ENLKGLIVRSETNNSESLPLATKAL 119
SsUCP3 AAELVRDGG---VYRGFSPAVLRHEMYTBLRIVIG Yl EHLRSTLA————SEGREVGLFEKAI 86
. kK ko ke ko : o LR,
3° Segmentia-hélice transm 2° Segmentda matri: 4° Sey. a-hélice

GmUCP3 VGGISGVLAQVIASPADLVRVRMQADGQRVSQGLQPRYSGPFDALNKIVRAEGFQGLWKG 175
GsUCP3 VGGISGVLAQVIASPADLVKVRMQADGQRVSQGLQ PRYSGPFDALNKIVRAEGFQGLWKG 175
CcUCP3 VGGISGVVAQVIASPADLVKVRMQADGQRVSQGLQPRYLGPFDALNKIVQAEGFQGLWKG 173
VauCP3 VGGTSGVMAQIIASPADLVKVRMQADGHRVNQGLQPRYSGPFDALNKIVRAEGFRGLWKG 175
VrUCP3 VGGTSGVMAQIIASPADLVKVRMQADGHRVNQGLQ PRYSGPFDALNKIVRAEGFRGLWKG 175
PvUCP3 VGGASGVVAQIIASPADLVKVRMQADGQRMNQGHQPRYSGPFDALNKIVRAEGFRGLWKG 175
LaUCP3 VGGTSGCIAQIIASPADLVKYRMQADGRLMSQGLQ PRYSGPFDAFSKIVQAEGFRGLWKG 175
MtUCP3 VGGISGSMAQVIASPADLVKVRMQADSQMMRKGLQPRYSGPIDAFNKIIKAEGFQGLWKG 172

CaUCP3 VGGISGSMAQVIASPADLIKVRMQADSQMMSQGLQPRYSGPFDALNKIVQAEGFQGLWKG 175
AdUCP3 VGGISGCMAQVVASPADLVKVRMQADGRMARHGIPRYSGPFDAFRKIVQAEGLKGLWKG 175
AIUCP3 VGGISGCMAQVVASPADLVKVRMQADGRMARHGIQPRYSGPFDAFGKIVQAEGLKGLWKG 175
AtUCP3 VGGFSGVIAQVVASPADLVKVRMQADGRLVSQGLK PRYSGPIEAFTKILQSEGVKGLWKG 179

SsUCP3 AGGLSGVAAQWSSPADLMKIRMQADSRMLNQGI(PRYTGIADAFTKIIRAEGFRGLWKG 146

** *% ** ***** ******* . -k *k%k * * ** ** *****



GmUCP3
GsUCP3
CcUCP3
VauCP3
VrUCP3
PVUCP3
LaUCP3
MtUCP3
CaUCP3
AdUCP3
AIUCP3
AtUCP3
SsUCP3

GmUCP3
GsUCP3
CcUCP3
VauCP3
VrUCP3
PVUCP3
LaUCP3
MtUCP3
CaUCP3
AdUCP3
AIUCP3
AtUCP3
SsUCP3

GmUCP3
GsUCP3
CcUCP3
VauCP3
VrUCP3
PVUCP3
LaUCP3
MtUCP3
CauCP3
AdUCP3
AIUCP3
AtUCP3
SsUCP3

VFPNIQRAFLVNMGELACYDHAKQFVIRSRIADDN
VFPNIQRAFLVNMGELACYDHAKQFVIRSRIADDN
VFPNIQRAFLVNMGELACYDHAKQFVIRSRIAEDN
VFPNIQRAFLVNMGELACYDHAKQFVIRSRIADDN
VFPNIQRAFLVNMGELACYDHAKQFVIRSRIADDN
VFPNIQRAFLVNMGELACYDHAKQFVIRSRIADDN
VFPNIQRAFLVNMGELACYDHAKQIVIKSRIAEDN
VFPNIQRAFLVNMGELACYDHAKQFVIKSKIAEDN
VFPNIQRAFLVNMGELAVYDBAKQFVIKSRIAEDN
LVNMGELACYDHAKQLVIRSRIADDN
VNMGELACYDHAKQLVIRSRIADDN
VLPNIQRAFLVNMGELACYDHAKHFVIDKKIAEDN
VVPNAQRAELVNMGELTCYIPQAKRLIIRKQICDDN

VLPNVQR
VLPNVQRA

4° Segmentw-hélice transn

3° Segmento citosolic

5° Segmentw-hélice transn

* kk kkokdokkkkkkke Kkkekkeeok ok ok

KTRMMNQAAKKEGKYLYNSSYDCLVKTVKVEGIRA LWKGFFIVAREeIRWeolRVENEK 295
KTRMMNQAAKREGKYLYNSSYDCLVKTVKVEGIRA LWKGFFAWAREeZWeIRYEWEK 295
KTRMMNQAAKKEGKVLYNSSYDCLVKTVKVEGTRALWKGFFIAWARIKeIRWeIRVRWFK 295
KTRMMNQSAKNEGKVLYSSSFDCLVKTAKVEGIRA LWKGFFAWAREeRWeIRYEWEK 295
KTRMMNQTAKKEGNVLYRSSYDCLVKTVKVEGIRA LWKGFFIWAKRERWeIRVEWIEK 292
KTRMMNQAAKKEGNVLYSSSYDCLVKTVKVEGLRALWKGFFIWAREKERWOIRVRWIFK 295
KTRMMNQVAK-EGKVLYISSLDCLVKTVKVEGIQA LWKGFFINWYARReRWeOIRVIRWIFK 294
KTRMMNQAAK-EGKVLYVSSLDCLVKTVKVEGIQA LWKGFFINVAREeIRWeIRVIEWEK 294
KTRMMNQGEN----AVYRNSYDCLVKTVKFEGIRA |
KTRMMNQGKE--GKAMYRSSYDCLVKTVRHEGVTA LLKGFLURVARKe {efe]aViaWAFK 264

*kkkkkk -

3° Segmento da mat

sekkkekk dokok e skedkokokokokokok e

6° Segmentw-hélice transn

wk ok kkkkkk - kk %

4° Segmento citosolic

FRKFA SF 305
FRKFAGESSF 305
FRKFAG F 303
FRKFAG F 305
FRKFAG F 305
FRKFAG F 305
FRKIAG F 305
FRKLAGIESSF 302

FRNFAGESSF 305
FRKIAG F 304
FRKIAGL 304
FRLLAGISSF 305

LRQASGIESI 274

sk kekkk

LWKGFFIWWA IRz WelaViaW- K 295

* kkke kkdokkkk kkkkokok s kkk

TFASIMSGLAATSLSCPADVV 235

TLASIMSGLASTSLSCP;ADVV 239
TLASIASGLSATTLSCPAD.I 206
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Apéndice 04:Alinhamento das pUCPs dos tipos 4,5 e 6 de @ljxine ma) bem como de
outras leguminosag£@janus cajanPhaseolus vulgarigviedicago truncatula,Cicer arietinum, Lupinus

angustifolius, Vigna angularis, Vigna radiata, Arag duranensis e Arachis ipaensis

Cinza — assinatura especifica da UCP

Amarelo — SPTE

Turguesa — Sequéncia de arabidopsis

RB8: — Aminoacidos variaveis

— Treonina e histidina conservadas
— PNBD

1° Seu. cito.  1° Segmento-hélice transn

A

I_LY ™
MGVKGFVEGGIASIVAGCSTHPLDLI

1° Segmentda matri.

SsUCP4 : VRMQLQGE AAA VTAAPQPALR 48
SsUCP5 MGVKGFVEGGIASIVAGCSTHPLDLIKVRMQLQGE ---AAPQPALR 45
LaUCP4a  MGIKGFVEGGIASIIAGCETHPLDLIKVRMQLQGE ~ SN--------eo- PAPVRNIR 45
LaUCP4b MGLKGFAEGGIASIAGASTHPLDLIKVRMQLQGE ~ PN----wrmemnmms PNPVHNLR 45
AdUCP4 MGVKGFVEGGIASIVAGCSTHPLDLIKVRMQLQGE SN------ —-PTSVPSLR 45
AUCP4 MGVKGFVEGGIASIVAGCSTHPLDLIKVRMQLQGE ~ SN--- ——-PTSVPSLR 45
GmUCP4a KVRMQLQGE NN--- —-LPKPVQNLR 46
GmMUCP4b KVRMQLQGE NN-------merem- LPKPVQNLR 46
PVUCP4 MGVKGFVEGGIASIIAG VRMQLQGE ~ SN---rmrrememe- APKPVHNLR 46
VIUCP4 MGVKGFVEGGIASIIAGC RMQLQGE ~ NN------ —-APKPVHNLR 46
CcUCP4 VRMQLQGE ~ TN------ —-VPKPLHNLR 46
MtUCP4 VRMQLQGE —-KPNPVQILR 47
CaUCP4 VRMQLQGE —--KPNPVHNLR 47
GmMUCP5b IKVRMQLQGE TQ--- —-QPSNLR 43
CcUCP5 MGVKGFVEGGIASVIAGCSTHPLDLI H-SNLR 42
AdUCP5 MGLKGFVEGGIASVVABCSTHPLDLIKVRMQLQGE TTe--rmemememenmee Q- 38
AUCP5 MGLKGFVEGGIASVVAGCSTHPLDLIKVRMQLQGE  TTe-wrmememmemeneee Q- 38
VaUCP5h MGVKGFVEGGIASVIABESTHPLDLIKVRMQLQGE Te----enmememmemenmemen- 36
LaUCP5 MGIKGFVEGGIASVIAGESTHPLDLIKVRMQLQGE ~ TQ------rmermemee- V---- 38
MtUCP5b MGVKGFVEGGIASIIAGESTHPLDLIKVRMQLQGE ~ NA-----------ec=- PTTNIR 43
CaUCP5h MGVKGFVEGGIASIAG@STHPLDLIKVRMQLQG-  El------- —-QTPNIR 42
AtUCPS MGLKGFAEGGIASIVAGCSTHPLDLIKVRMQLQGE ~ SA=-=- —--PIQTNLR 44
VaUCP5a  MTVKGFFEGGVASIVAGCSTHPLDLIKVRMQLQET He-rrermrmmmemmememes NLR 39
VIUCP5 MTVKGFFEGGVASIVAGCSTHPLDLIKVRMQLQET  He-ermmemmmemmemecs NLR 39
PVUCP5 MTLKGFFEGGVASIVAGCTTHPLDLIKVRMQLQET ~ HT---wmemmmemmemees HNLR 41
GMUCP5a  MSLKGFFEGGVASIVAGCTTHPLDEIKVRMQLQET H--rmrmemmememmememees
MIUCP5a  MGVKAFLEGGIASIVAGSTTHRLDLIKVRMQLQGE  --------ecmemeens
CaUCP5a  MGVKGFLEGGIASIVAGSTTPLDLIKVRMQLQGE TL------ -—--PLSHNLR 44
AUCP4 MGVKSFVEGGIASVIAGEBSTHPLDLIKVRLQLEGH] AP STTTVTLLR 46
AUCP6 MGFKPFLEGGIAAIIA HABDLIKVRMQLQGE ~ HSFSLDQNPNPNLSLDHNLPVKPYR 60
* '* * ***:*:::**' ***ﬁ:'******:**:




SsUCP4
SsUCP5
LaUCP4a
LaUCP4b
AdUCP4
AIUCP4
GmUCP4a
GmUCP4b
PvUCP4
VrUCP4
CcUCP4
MtUCP4
CaucCP4
GmUCP5b
CcUCP5
AdUCP5
AIUCP5
VaUCP5b
LaUCP5
MtUCP5b
CaUCP5b
AtUCP5
VaUCP5a
VrUCP5
PvVUCP5
GmUCP5a
MtUCP5a
CaUCPb5a
AtUCP4
AtUCP6

SsUCP4
SsUCP5
LaUCP4a
LaUCP4b
AdUCP4
AIUCP4
GmUCP4a
GmUCP4b
PvUCP4
VrUCP4
CcUCP4
MtUCP4
CaucCP4
GmUCP5b
CcUCP5
AdUCP5
AIUCP5
VaUCP5b
LaUCP5
MtUCP5b
CaUCP5b
AtUCP5
VaUCP5a
VrUCP5
PvVUCP5
GmUCP5a
MtUCP5a
CaUCP5a
AtUCP4
AtUCP6

Continuaga

2° Segmentw-hélice transn

PALAFHAGGHAVALPPHHHDIPAAAAPRKPGPLAV
PALAFHAGGHAVALP-HHHDIPVPP-PRKPGPLAV
SELAF-HNGS-SIHVA---QAPQIK--PRVGPISV
PALAF-QNGS-SIHVSPTPQTPQIK--PRMGPIAV
PALAF-QTGSRSIHVSPPPQITQP---PRVGLVTV
PALAF-QTGSRSIHVSPPPQITQP---PRVGLVTV
PALAF-QTGST-VHVAA----AIPQ--TRVGPIAV
PALAF-QTGST-LHVAA----AVPP--PRVGPISV
PALAF-QTGSN-LHVS-----AIPQ--ARVGPIAV
PALAF-QTASN-VHVA-----TIPQ--ARVGPIAV
PALAF-QTGST-VHVA-----ALPQ--PRVGPIAV
PALAFGQTGTTTIHVGST---PVPQ--PRVGLVSV
PALAF-QTGTTSIHVGPT---PLPQ--PRVGPISV
PALAFHPSSVHAPPQP------- AA---KEGPIAV
PALAFHPTSVHAPPHR------- PA---KAGPIAV
PALALHSTSTHAPPHP------- PA--PKAGPIAV
PALALHSTSTHAPPHP------- PA--PKAGPIAV
----KVGPISV

------------ RVGPIAT
QP--PRVGPIAV
PAMAIQPGSVHSLP-------- PP--PRVGPISV
PALAFQTSTTVNAPPL----neneme- RVGVIGV

PAFAFH-----ASTPMP------PP--PPSGPISV
PAFAFH-----ASTPMP------PP--PPSGPISV
PAFALH-----APTPMP------PP--PPSGPISV
PAFAFH-----APTPMP------PP--PPSGPISV
PAYAFHHSSHSPPIFHP------KP--SVSGPISV
PAFAFH-SSHPSILPTT------PP--SVSGPISL
PALAFPNSSPAAFLETTS-----SV--PKVGPISL

PVFALDSLIGSISLLPLHIHAPSSSTRSVMTPFAV

Continuaga 2° Segmento citosolic

GAQILRSEGARGLFSGVSETMLRQT 108
GAQILRSEGARGLFSGVSATMLRQT 103
GIRLVQQEGVAALFSGISATVLRQT 98
GVRLVQQEGVAALFSGVSATVLRQT 101
GVKLVQQEGLAALFSGVSATVLRQT 101
GVKLVQQEGLAALFSGVSATVLRQT 101
GVRLVQQEGLAALFSGVSATVLRQT 98
GVRLVQQEGLAALFSGVSATVLRQT 98
GVRLVQQEGLAALFSGVSATVLRQT 97
GVRLVQQEGLAALFSGVSATVLRQT 97
GVRLVQQEGVAALFSGVSATVIRQM 97
GVRLVQQEGVTALFSGISATVLRQT 102
GVRLVQQEGVRALFSGVSATVLRQT 101
GVKLVQQEGVAALFSGVSATVERQL 93
GVKLVQQEGVAALFSGVSATILROQL 92
GIKLVQQEGVVALFSGVSATVLROQL 89
GIKLVQQEGVVALYSGVSATVLRQL 89
GVKLVQQEGVTALFSGVIATILRQL 80
GVKLVQREGVVALFSGASATVIERQA 86
GVKLVQQEGVAALFSGVSATVERQC 96
GVKLVQQEGVAALFSGVSATVERQV 91
GSRLIREEGMRALFSGVSATVLRQT 92
GVRIVQSEGVAALFSGVSATMLRQT 86
GVRIVQSEGVAALFSGVSATMLRQT 86
GVRIVQSEGVAALFSGVSATMLRQT 88
GLRIVQSEGLAALFSGVSATVLRQT 86
GIRIVQSEGITALFSGVSATVLRQT 93
GLRIVQSEGVSALFSGVSATVLRQT 95
GINIVKSEGAAALFSGVSAIIF_LRQT 99
GAHIVKTEGPAALFSGVSATILRDM 120

e k% * Kk kkke *k*

3° Segmentw-hélice transn

A~ pu N
LYST RMGLYDILk';I'KWTPPDNNG————VLPLHRK jAAG—LVAGGVGAAVGNéADVAMVR 163

LYSTTRMGLYDILKTKWTPPDNNG----VLPLHRK
LYSTTRMGLYDILKQKWSIGG------- NMPLSRK
LYSTTRMGLYDVLKQKWSTGG------- NMPLSRK
LYSTTRMGLYDLLKQKWSVPSPVPGGATTMPLSRK
LYSTTRMGLYDLLKQKWSVPSPVPGGATTMPLSRK
LYSTTRMGLYDVLKTKWTDSVTG-----TMPLSRK
LYSTTRMGLYDVLKTKWTDSVTG-----TMPLGKK
LYSTTRMGLYDILKTKWTDPAAG-----TMPLGRK
LYSTTRMGLYDVLKTKWTDPASG-----TMPLGRK
LYSTTRMGLYDVLKTKWTDPAAG-----TMPLTRK
LYSTTRMGLYEVLKNKWTDREAGG----TMPLVRK
LYSTTRMGLYDILKTKWSDQASG-----NMPLARK
LYSTTRMGLYEVLKKKWSDPNSAGG---TLSLSRK
LYSTTRMGLYEVLKEKWSEPNSAGGT--TMPLTRK
LYSTTRMGLYDMFKNKWSDPNAGGS----MSLSRK
LYSTTRMGLYDMFKNKWSDPNAGGS----MSLSRK
LYSTTRMGLYDVLKKKWSDPNFASG---TMPLTYK
LYSTTRMGLYDIFKKKWSDPNSGGN----LPLTRK
LYSTTRMGLYDMMKKKWSDPISG-----TLPLTSK
LYSTTRMGLYDMLKKKWTDPNAGG----TMPLTSK
LYSTTRMGLYDIIKGEWTDPETK-----TMPLMKK
LYSTTRMGLYDVLKRHWTDPEQG-----TMPLSRK
LYSTTRMGLYDVLKRHWTDPEQG-----TMPLSRK
LYSTTRMGLYDVLKRQWTDPEQG-----TIPLSRK
LYSTTRMGLYDVLKRHWTDPDRG-----TMPLTRK
LYSTTRMGLYDVLKQNWTDPEIG-----TMPVTKK
LYSTTRMGLYDLLKQNWTDPDVG-----TMPVSKK
LYSTTRMGLYEVLKNKWTDPESG-----KLNLSRK
LYSATRM('YDFLKRRWTDQLTG ————— NFPLVTK

*** **** * * *

AAG-LVAGGVGAAVGNPADVAMVR 158
EEAGLIAGAVGAAVGNPADVAMVR 151
EAG-LIAGGIGAAVGNPADVAMVR 153
EAG-LIAGGVGAAVGNPADVAMVR 160
EAG-LIAGGVGAAVGNPADVAMVR 160
EAG-LIAGGIGAAVGNPADVAMVR 152
EAG-LIAGGIGAAVGNPADVAMVR 152
EAG-LIAGGIGAAVGNPADVAMVR 151
EAG-LIAGAIGAAVGNPADVAMVR 151
EAG-LIAGGVGAAVGNPADVAMVR 151
EAG-LIAGGVGAAIGNPADVAMVR 157
EAG—LIAGGVGAAIGNPA@DVAMVR 155
TAG-LISGGIGAVVGNPADVAMVR 149
AAG- LMAGGIGAAVGNPA[I/SMVR 149
AAG-LIAGGIGAAVGNPADVAMVR 144
AAG-LIAGGIGAAVGNPADVAMVR 144
TAG-LIAGGIGAAVGNPADVAMVR 136
AAG- LIAGGIGAAVGNPA[I.AMVR 141
GAG-LLAGGIGAAVGNPADVAMVR 150
AAG-LIAGGIGAAVGNPADVAMVR 146
GAG-AIAGAIGAAVGNPADVAMVR 146
TAG-LVAGGIGAAVGNPADVAMVR 140
TAG-LIAGGIGAAVGNPADVAMVR 140
TAG-LVAGGIGAAVGNPADVAMVR 142
TAG-LVAGGIGAAVGNPADVAMVR 140
TAG-LIAGGIGAAVGNPADVAMVR 147
TAG-LIAGGIGAAVGNPADVAMVR 149
GAG-LVAGGIGAAVGNPADVAMVR 153
TAG LIAGAVGSVVGNPADVAMVR 174

* * ***** ***
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SsUCP4
SsUCP5
LaUCP4a
LaUCP4b
AdUCP4
AIUCP4
GmUCP4a
GmUCP4b
PvUCP4
VrUCP4
CcUCP4
MtUCP4
CaucCP4
GmUCP5b
CcUCP5
AdUCP5
AIUCP5
VaUCP5b
LauUCP5
MtUCP5b
CaUCP5b
AtUCP5
VaUCP5a
VrUCP5
PvVUCP5
GmUCP5a
MtUCP5a
CaUCP5a
AtUCP4
AtUCP6

*kkkk Kk okek Kk Kk .

SsUCP4
SsUCP5
LaUCP4a
LaUCP4b
AdUCP4
AIUCP4
GmUCP4a
GmUCP4b
PvUCP4
VrUCP4
CcUCP4
MtUCP4
CaucCP4
GmUCP5b
CcUCP5
AdUCP5
AIUCP5
VaUCP5b
LaUCP5
MtUCP5b
CaUCP5b
AtUCP5
VaUCP5a
VrUCP5
PvVUCP5
GmUCP5a
MtUCP5a
CaUCP5a
AtUCP4
AtUCP6

* e

2° Segmentda matri:

4° Segmenta-hélice transn 30 Seq, cito.
A —A—

MQADGRLPLAERRNYAGVGDAIGRMARDEGVRSLVRGSSL
MQADGRLPPAQRRNYKSVVDAISTMVKQEGVTSLWRGSSL
MQADGRLPPAQRRNYKSVVDALSTMVKREGVTSLVRGSSLTINRAML
MQADGRLPPAQRRNYKSVVDAITKMAKQEGVASLWRGSSL
MQADGRLPPAQRRNYKSVVDAITKMAKQEGVASLWRGSSL
MQADGRLPPAQRRNYKSVVDAITRMAKQEGVTSLRGSSL
MQADGRLPPAQRRNYKSVVDAITRMAKQEGVTSLRGSSL
MQADGRLPLAERRNYKSVVDAILRMARQEGVTSLWRGSSL
MQADGRLPPAERRNYKSVVDAILRMARQEGVTSLWRGSSL
MQADGRLPAAERRNYKSVVDAITRMARSEGVASLWRGSSL
MQADGRLPPAQQRNYKSVVDAITRMAKQEGVTSLWRGSSL
MQADGRLPSAQRRNYKSVVDAITRMAKQEGVTSLWRGSSL
MQADGRLPPIRQRNYKSVLDAIARMTKDEGITSLWRGSSL

MQADGRLPLAERRNYAGVG DAIGRMARDEGVRﬁSLVRGSSLI;N le

MQADGRLPPAQRRNYNSVLDAITRMVKNEGVTSLW RGSSL
MQADGRLPPSQRRNYKSVVDAITRMTKDEGVTSLWRGSSL
MQADGRLPPAQRRNYKSVIDAIRTMAKDEGVISLW RGSSL
MQADGRLPSAQRRNYKSVVDAISRMAKDEGVTSLWRGSSL
MQADGRLPPTQRRNYKSVVDAITRMAKDEGVTSLVRGSSL

ASQEATYDQAK 223
ASQEATYDQAK 218
ASQLASYDQFK 211
ASQLASYDQFK 213

ASQLASYDQFK 220
ASQLASYDQFK 220
ASQLASYDQFK 212
ASQLASYDQFK 212
ASQLASYDQFK 211
ASQLASYDQFK 211
ASQLASYDQFK 211
ASQLASYDQFK 217
ASQLASYDQFK 215
ASQLASYDQFK 209
ASQLASYDQFK 209

ASQLASYDEFK 204

ASQLASYDEFK 204
ASQLASYDQFK 196
ASQLASYDQFK 201
ASQLASYDEFK 210
ASQLASYDEFK 206

NR

NRAML
NRAML
NRAML
NRAML
NRAML
NRAML
NRAML
NRAML
NRAML

MQADGRLPLTDRRNYKSVLDAITQMIRGEGVTSLW RGSSLTINRAMLVTSSQLASYDSVK 206

MQADGRAPAAERRNYKGVFDAIRRMSNQEGVGSLRGSALTVNR

ASQLASYDQFK 200

|

MQADGRAPAAERRNYKGVFDAIRRMSNQEGVGSLWRGSAL TVNRAMIMITASQLASYDQFK 200
MQADGRAPAAERRNYKGVFDAIRRMSNQEGVGSLVRGSALTVNRAMIMTASQLASYDQFK 202
MQADGRLPPAERRNYNGVFDAIRRMSNQEGVGSIRGSALTVNRAMIMIASQLASYDQFK 200
MQADGRLPVNQRRDYKGVFDAIRRMANQEGIGSLVRGSALTVNRAMIVTASQLASYDTFK 207
MQADGRLPVTERRNYKSVFDAIKRMSNQEGIGSLWRGSALTVNRAMIVIFASQLASYDQFK 209

MQADGRLPLAQRRNYAGVGDAIRSMVKGEGVTSLWRGSALTINRAMIV QLASYDQFK 213
MQADGSLPLNRRRNYKSVVDAIDRIARQEGVSSLW RGSWLEVNRAMIMTASQEATYDHVK 234

3° Segmento citosolic

*ke kkk

Kk Kk okkkkokk e okkkekk K

5° Segmentw-hélice transn 3° Segmentda matri;

EAILARRGPGADGLA
EAILARRGPGADGLA
EMILEK-GVMRDGLG
EMILEK-GLLRDGLG
EAILEK-GLMRDGLG
EAILEK-GLMRDGLG
ETILEN-GMMRDGLG
EMILEN-GVMRDGLG
ETILEK-GLMRDGLG
EMILER-GVMRDGLG
EMILEK-GLMRDGLG
EMILEK-GVMRDGLG
EMILEK-GVMRDGLG
EMILEK-GVMRDGLG
EMILER-GVMGDGLG
EMILKK-GLMRDGLG
EMILKK-GLMRDGLG
EMILEK-GVMRDGLG
EMILEK-GIMRDGLG
EKILKN-GWMKDGLG
ETILEK-GWMRDGLG
ETILEK-GLLKDGLG
ETILGH-GWMEDGLG
ETILGH-GWMEDGLG
ETILGR-GWMEDGLG
ESILGR-GWMEDGLG
EMILEK-GWMKDGFG
ETIVEK-GWMKDGFG
EGILEN-GVMNDGLG
EILVAGGRGTPGGIG

ke kkk okk koke ke

kK

AASFTAGIVAAAASNPVIVVKIIRMMNMKVAPGAP-PPYAGAYV 282
AASFTAGIVAAAASNRVIYVKERMMNMKVAR-AP-PPYAGAV 276
VTASFAAGFVASVASNPVDVIKTRVMNMRVEPGAE-PPYSGAL 269
VTASFAAGFVAAVVTNPVDVIKTRVMNMRVEPGAE-PPYSGAM 271
TASFAAGFVAAVASNPVDVIKTRVMNMRVEPGAE-PPYTGAL 278
TASFAAGFVAAVASNPVDVIKTRVMNMRVEPGAE-PPYTGAL 278
VTASFAAGFVAAVASNPVDVIKTRVMNMRVEPGAT-PPYAGAL 270
VTASFAAGFVAAVASIIPIDVIKTRVMNMRVEPGEA-PPYAGAL 270
TASFAAGFVAAVASNPVDVIKTRVMNMKVEPGAP-PPYAGAL 269
TASFAAGFVAAVASNPVDVIKTRVMNMKVEPGSP-APYAGAL 269
VTASFAAGFVAAVASNPVDVIKTRVMNMKVEPGAA-PPYAGAL 269
VTASFAAGFVAAVASNPVDVIKTRVMNMKVEAGKE-PPYAGAL 275
TASFAAGFVAAVASNPVDVIKTRVMNMKVEAGKE-APYAGAL 273
TSSFAAGFVAAVTSNPVDVIKTRVMNMKVEPGAA-PPYSGAL 267
VTASFAAGFVAAVTSNPVDVIKTRVMNMKVEPGAA-PPYSGAL 267
VTASFAAGFLASVTSNPVDVIKTRVMNMKVEPGAA-PPYSGAL 262
TASFAAGFVASVTSNPVDVIKTRVMNMKVEPGAE-PPYSGAL 262
TASFAAGFVAAIMSNPVDVIKTRVMNMKVEHGAP-PPYSGAL 254
VTASFGAGFVAAVASNPVDVIKTRVMNMKVEPGAA-PPYSGAL 259
VVASFSAGFVAAVASNPVDVIKTRVMNMKVEAGSP-PPYSGAI 268
TASFAAGFVAAVVTNPVDVIKTRVMNMKVEVGSP-PPYSGAV 264
PVDVIKTRVMNMKVVAGVA-PPYKGAV 264
IDVIKTRVMNMKVEA------YNGAF 253
IDVIKTRVMNMKVEA------YNGAF 253
PIDVIKTRVMNMKVDA------YNGAL 255
IDVIKTRVMNMKAEA------YNGAL 253
PIDVIKTRVMSMKVGSGGEGAPYKGAL 266
PIDVIKTRVMSMKVESGGETPPYNGAL 268
VVASFAAGFVASVASNPVDVIKTRVMNMKVGA------YDGAW 266
AASFAAGIVAAVASNE IDFVKTRMMNADKEI------YGGPL 288

* %

Fkekkk ek
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SsUCP4
SsUCP5
LaUCP4a
LaUCP4b
AdUCP4
AIUCP4
GmUCP4a
GmUCP4b
PvUCP4
VrUCP4
CcUCP4
MtUCP4
CaucCP4
GmUCP5b
CcUCP5
AdUCP5
AIUCP5
VaUCP5b
LaUCP5
MtUCP5b
CaUCP5b
AtUCP5
VaUCP5a
VrUCP5
PvVUCP5
GmUCP5a
MtUCP5a
CaUCPb5a
AtUCP4
AtUCP6

*%

k.

Continuaca

6° Segmentwa-hélice transn  4° Segmento citosolic

DCALKTVRSEGPMALYKGFIP
DCALKTVRSEGPMALYKGFIP
DCALKTVRAEGPMALYKGFIP
DCALKTVRAEGPMALYKGFIP
DCALKTVRAEGPMALYKGFIP

DCALKTVRAEGPMALYK
DCALKTVRAEGPMAL

SFIP
KGFIP

DCALKTVRAEGPMALYKGFIP
DCALKTVRAEGPMALYKGFIP

DCALKTVRAEGPMALYK

SFVP

DCALKTVRAEGPMALYKGFVP

DCALKTVRAEGPMALYK

GFIP

DCALKTVRAEGPMALYKGFIP
DCALKTVRKEGPMALYKGFIP
DCAMKTVRAEGPMALYKGFVP
DCAMKTVRAEGPMALYKGFIP
DCAMKTVRAEGPMALYKGFIP

DCALKTMRAEGPMALY

GFVP

DCALKTIHAEGPMALYKGFIP

DCALKTIRAEGPMALYK
DCVLKTVRGEGPMALY

GFIP
GFIP

DCALKTVKAEGIMSLYKGFIP
DCALKTVRAEGPLALYKGFIP

DCAMKTVRAEGPLALYK
DCALKTVRAEGPLALYK
DCALKTVRAEGPLALY

GFIP
sFIP
GFIP

DCAVKTVRAEGVMALYKGFIP
DCAIKTVRAEGPMALYKGFIP

DCAVKTVKAEGAMALYK

GFVP

DCAVKMVAEEGPMALYKGLVP

Kk sekkkkoekk kk kekeokke

TVMRQGPFTVVLFV|e]

RKLFKDY-- 316
RKLLKDF-- 318
RKLFKDF-- 325
RKLFKDF-- 325
RKLLKDF-- 317
RKLLKDF-- 317
RKLLKDF-- 316
RKLLKDF-- 316
RKLLKDF-- 316
RKLLKDF-- 322
RKLFKDF-- 320
RKLLKDF-- 314
RKLLKDF-- 314
RKLLKNF-- 309
RKLLKNF-- 309
RNLLKDF-- 301
RKLLKDF-- 306
RKLLKDF-- 315
RKLLKDF-- 311

RKVFKGVEF 331
RKVFKGVEF 325
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Apéndice 05:Alinhamento dos genes da familia multigénica da @@Psoja. As sequéncias
marcadas com diferentes cores indicarproversespecificos utilizados para reacfes de PCR.

IERENIYEIEL — Juncdes exdn/exon

— coddn de iniciac&o

Cols MESaEEs - Iniciadores

GmUCP1lal -GACTAAGCCTACAGTCATTAGAGGGATACGATGETATACGAAACATTAAAAAGGAATTA 59
GmUCPla2 ------momemeee- AATAAAGGAGAACAAC- e CTAAAAAAAAA--- 27
GmUCP1b1 CTT 3

GmUCP1b2 CTT 3

GmUCP1b1Spl CTT 3

GmuUCP2 -GGGTAGTTTTCTAATTACTTAACATGATTCACA TCA ATTTC 41

GmUCP3 --GGTGCGGATAGAACAGGTTCGGATAAACTGAACCGT------- GTCA----------- 40

GmUCP4a -------- TTCAGCATATGTCTCAAAGGCCCACG  --mmmmmmmmmmmmmmmeeeeeeee 26

GmUCP4b ATCGTTTATTCAGCATATGTCTCAAAGGCCCACG-- ---- 34

GmUCP5b - TCTCAGCATATGTCTTAAAGGCCTAAC --- ---- 27

T 1 103 =T T -

GmUCP1lal AGGAAACCGTGCAAGTGTGCAACA-----TGCAT TGCATTCTAGCAAAGCAAGTGGACCT 114

GmUCP1a2 ---AAACAGCA-AAGT---CAGC-------- CA- e AGAGCAAA-AAACCA 59
GmUCP1bl ---moemmeee- GTCTTGAAC------ TTCAC

GmUCP1b2 ~  -—-meeeee- GTCTTGAGCGCTTCATTCAC

GmUCP1b1Spl = -------mmeee- GTCTTGAAC------ TTCAC

GmUCP2  ---eeeee- TCTCTGTGTCTAAC-------- CAC

GmUCP3  ----memeeoeeee GTGTGTCAT-------- CAT

GmUCP4a ------mmmmeeee GTTCCTCACTCCTCTTCCAT

GmUCP4b - ATTCCTCACTCTTCTTCCAT

GmUCP5b - GTTCCTCATTCTTGTTCCAT

GmUCP5a

GmUCP1al TGCCAGCTCAAGGAAATTT------ TACC-AGAC  AAT---AAATGAGTGAGTATTC---- 160

GmUCP1a2 CGTAA--TCAAA--------=---- CACC-AAAC AACCGAAAAAAAAAGGATATACTGGA 103
GmUCP1b1 CGTTACGCCAAA------------- CACC-ATTT TTTT-mm TTCTCTTCC--- 53

GmUCP1b2 CGTTACGCCAAA-----------—- CACC-ATTT TTT--mmmme CTCTTCC--- 56
GmUCP1b1Spl CGTTACGCCAAA------------- CACC-ATTT TTTT-mmmmeees TTCTCTTCC--- 53

GmuUCP2 TGGAGTGTGAAAGTAACGCAACTAACACC-ACACCTAT------ ATATTAATTTACCG-- 116
GmUCP3 -ACTGCTCCAAATG------------ GCCGAGGT AATTT-------- TGAATCTAAT--- 90
GmUCP4a TGCGGCCTT-----=mmmmmmmm- CACTCTCAT CTCC------—-- TGGTCTCCA--- 81

GmUCP4b TGCGGCCTT---- ----CACTCTCAT CTCC----mmm-- TGGTCTCCA--- 89

GmUCP5h TTCGATCTT----mmmmemmmeee CATTCCCAC CTTT----------TGGTCTCTA--- 82
GmUCP5a - L TACTT--- s 7

GmUCP1al -AGAAACCAAAAACCAATAGCAATACATTTCCGAT-----TTCCAGACAGAG------- G 207
GmUCP1a2 AAGAAGCTCAAAAC--ATGGGGACA-ACCACCGAA-----TCACACCTTGAG-------- 147
GmMUCP1bl - TCTGAAGCCATT-----TTTTCTTCC-- - TTCCTTTTTGGT------T 87
GMUCP1b2 - TCTGAAGCCATT-----TTTTCTTCC-- - TTCCTTTTTTGT------T 90
GMUCP1b1Spl  ---- TCTGAAGCCATT-----TTTTCTTCC- - TTCCTTTTTGGT------T 87
GMUCP2  —-eee- TGAACTCGTTTGAAAGATTTAACCCA AAGTGGTTGCTTGCGAAG------- T 161
GMUCP3 - CGTGGAATCCATGATGCCTGATGGGTA  [EIAATCATTGCAGCCAAAAGACATCAT 144
GmUCP4a - GTGAGATGAAC-----CCTAGCTCCAA TTG---GTCCCTTTAA--------= 116
GmUCP4b - GTGAGATGAAC-----CCTAGCTCCAA TTG---GTEEE---A-F - 120
GMUCP5b - GTGAGATGAAC-----CCAAACTCCAA TTG---GTCCTCTTGAATCCAAACCC 127
GMUCP5a === TGTGTTGAA----------- TTCAA ThR-mmmemmmem e 23

GmUCP1lal AACTACTCAGCTTAGC--TTGAGTATTTTCA---  ---w--meemmeemees AGAGGGGAT 245
GmUCPla2 - TCGAGGAAGG----AAGTA-----A--- ---AGAGAAAGT 172

GmUCP1b1 TCCTATTCCTTCT-----TCAATTATCTC-----
GmUCP1b2 TCCTATTCCTTCT-----TCAATTCTCTC-----
GmUCP1b1Spl  TCCTATTCCTTCT-----TCAATTATCTC-----

GmUCP2 TGC-GTTAATGCTA-----CTACTCTCCT-----
GmUCP3 ACCAGTTCCTGGTTTCC-TTGATTGTCTT----
GmUCP4a “-TCAATTAC---------- CTCTTAATTAGT---
GmUCP4b -TTAGTIACESS - CTCTT--—-

GmUCP5h TTTAATTATACATTCCATTCTTTTATTTTTTTCC

GmUCP5a




180

GmUCP1al CAAAGGGAAGAAGAAGGGAAGGACTCAA--ACTGCACACG--CAACCT---------TT 292
GmUCP1a2 -GAAGAAGGGAAGAAGGGAAGGACTCAA--ATTTGCACACG--TAACCT--------- TT 218
GmUCP1bl Crmmmmmmmmmmeen e TTCATTTAGTT GTGAACA--T--TTT-------- TT 137
GmUCP1b2 O TTCAATTAGTA GTAAACA--T--TTT--------- TT 140
GMUCP1b1Spl  Comremmmmeemmmmeemmeea TTCATTTAGTT GTGAACA--T--TTT--------- TT 137
GmUCP2 C------ ---AGCTTCTTAATCACTC TCACCCAACCCTTTC--------- TT 219
GmUCP3 - --AGAAGAACAAACAGCC TTGCATA--TCTTTTGGTGGTGAGTT 212
GMUCP4a  —--eemmmemmmmeeoes AATTACTTAATC TCAATTA-GCCTTTCA---------- 163
GMUCP4b e TCCTGCATC TCATATA-TCCCATT---------=- 156
GmUCP5b CTGAGAAAATCAACCATTACCCACTTCTTTAATT CCATTGA-TTCTTTTAAAAATAA--- 243
GmMUCP5a =mmemeememeememmeemmeemeeeeeeeeeee. e
GmUCP1al GGTTCCTTTCCCAACACTCACC [NIEGTGGCAGA-TTCTAA----GTC--CAATTCCGACC 345
GmUCP1a2 GGTTCCTTTCCCAACACTCACC INKEGTGGCAGA-TTCTAA----GTC-- c2r71
GmUCP1bl CGGTCTCGTCGAAGCA------ NG TGGCGGG-TGGCAA---TTC--CAAATCCGACA 184
GmUCP1b2 TGGCCTCGTTGAAGCA------ ATCEIRelelele EITGGCARINTTC 187
GMUCP1b1Spl CGGTCTCGTCGAAGCA------ LG TGGCGGG-TGGCAA----TTC--CAAATCCGACA 184
GmUCP2 CTTCTTCTTCTTACCA------GCGTCAACA- - €TCAG----ATC--CGTACCAGA-- 263
GmUCP3 AGGTCTTTCTTGAATGTAC-CC [NEEAAATCAGGCTATCAA----CACGGTGGAGTTGATA 267
GmUCP4a CTCTCCCACACA-ACA------ACATC R-- [l€EGGCGTCAAAGGTTTTGTCGAAGGAGGCA 214
GmUCP4b CTTTCTCATTCACACA-----GCATC ﬂ €GGCGTCAAAGGTTT GCA 208
GmUCP5b CAATCTTTTTCACGTA------ACTTGAA NEEGGTGTCAAAGGTTTCGTCGAAGGAGGCA 297
GmUCP5a EAGTCTTAAGGGATTTTTCGAGGGTGGTG 53
* *
GmUCP1al TCTCCTTCGGAAAAAT---CTTTGCCA-GCA--  --GTGCTTTC-TC------TGCATGT 389
GmUCP1a2 TCT GCAAAAC---CTTTGCCA-GCA---  --GTGCTTTC-TC------TGCATGT 315
GmUCP1bl TCTCCTTTGCTGGCAC---TTACGCTA-GCA--  --GTGCTTTC-GC------TGCATGT 228
GmUCP1b2 TCTCCTTTGCTGGCAC---TTACGCTA-GCA--  --GTGCTTTC-GC-----TGCATGT 231
GMUCP1b1Spl  TCTCCTTTGCTGGCAC--TTACGCTA-GCA--- --GTGCTTTC-GC------TGCATGT 228
GmUCP2 TTTCGTTCGCTCAAGC---CTTCTTGT-GCA--- --GCGCTTTC-GC------CGCGTGT 307
GmUCP3 TTACTCACACTAAGGC---CTTT-CTA-ACA--- --TCACTGTCAGC------T--ATGG 309
GmUCP4a TCGCTTCCATCATTGCAGGATGTTCCACACACC@CTTGATCTCATCAAGGTCCGCATGC 274
GmUCP4b TCG CATCGCAGGATGTTCCACACACCBCTTGATCTCATCAAGGTCCGCATGC 268
GmUCP5b TTGCTTCTGTGATCGCAGGGTGTTCCACACACCTCTTGATCTCATCAAGGTAAGAATGC 357
GmUCP5a TCGCTTCCATCGTCGCAGGCTGCACCACTCACCACTCGACCTCATCAAAGTTCGAATGC 113
* % * *% *k * **
GmuUCP1al TTCGCTGA GTGAGGCTTCAG@42
GmUCP1a2 TTCGCTGA [€{TGTGTACTATTCCTTTGGACACTGCCAAA------- GTTAGGCTTCAGGE8
GmUCP1bl TTCGCCGA [@{TGTGTACTCTTCCTTTGGACACCGCCAAA------- GTTAGGCTTCAGEd1
GmUCP1b2 TTCGCCGA [@{TGTGCACTCTTCCTTTGGACACTGCTAAA------- GTTAGGCTTCAGRE4
GMUCP1b1Spl TTCGCCGA ©TGTGTACTCTTCCTTTGGACACCGCCAAA------- GTTAGGCTTCAGEd1
GmUCP2 TTCGCCGA  @TTTGTACTATTCCTCTGGACACAGCTAAG------- GTCAGGCTTCAAGH0
GmUCP3 TG-GCTGAGACCACAACTTTCCCCATAGATTTGA TCAAG------- ACCAGGCTCCAACT 361
GmUCP4a AGCTTCAGGGCGAAAACAATTTGCCCAAACCGGTCAAAATCTCCGACCCGCACTCGCCT 334
GmUCP4b AGCTCCAGGGTGAAAACAATTTGCCCAAACCGGTCAAAATCTCCGACCCGCACTCGCCT 328
GmUCP5b AGCTTCAAGGAGAGACCCA---GC---AACC--C ~ TCGAA-TCTCCGACCCGCACTCGCCT 408
GmUCP5a AACTTCAAGA------------=-=- AACC--- -CACACTCTCCGCCCAGCCTTTGCCT 152
* * * *%
GmuUCP1al TCAAAAGCAAGCTG------TAGCTGGTGATGTT GTCTCCTTACCTAAATATAAGGGTAT 496
GmUCP1a2 TCAAAAGCAAGCTG------CAACTGGTGATGTA GTCTCCTTACCTAAATATAAGGGTAT 422
GmUCP1bl TCAAAAACAAGCTG------TAGTTGGTGATGTG GTGACCTTACCTAAATATAGGGGTTT 335
GmUCP1b2 TCAAAAACAGGCAG-----TACTTGGTGATGCA GTGACCTTACCNINIXelelele]) 338
GMUCP1b1Spl  TCAAAAACAAGCTG------TAGTTGGTGATGTG GTGACCTTACCTAAATATAGGGGTTT 335
GmUCP2 CCAAAAG -GGAT GTGGGTTTACCTAAATACAAGGGTTT 414
GmUCP3 CCATG-GCGAGT-------- CACTT--TCCTCGA GTCACCCCACT--AGTGCA----TTT 404
GmUCP4a TCCAAACCGGTTCGACCGTCCACGTGGCAGCG-6CTATTCCGCAGACCCGCGTGGGT-- 390
GmUCP4b TCCAAACCGGTTCGACCCTACACGTGGCAGCT--GCAGTTCCGCCGCCCCGCGTGGGC-- 384
GmUCP5b TCCACCCTAGCTC---CGTCCACGCG-CCGCC-- GCAG--CCGGCGGCCAAGGAGGGT-- 458
GmUCP5a TTCAC----GCTC------CCACTC--CAATG-- CCTCCTCCGCCGCCCTCCG---GC-- 193
GmuUCP1al GCTGGGAACAGTTGGAAC---CATTGCCAGGGAAGAAGGT-CTTTCAGCACTCTGGAAGG 552
GmUCP1a2 GCTGGGAACAGTTGCAAC---CATTGCCAGGGAAGAAGGT-CTTTCAGCACTCTGGAAGG 478
GmUCP1bl GCTGGGAACGGTTGGAAC---CATTGCCAGGGAGAAGGT-CTTTCAGCACTCTGGAAGG 391
GmUCP1b2 EREIIIN GG TTGGAAC---CATTGCCAGGGAAGAAGGT-TTTTCAGCACTCTGBBAGG
GMUCP1b1Spl GCTGGGAACGGTTGGAAC---CATTGCCAGGGABAAGGT-CTTTCAGCACTCTGGAAGG 391
GmUCP2 GCTGGGCA CA GAGGGT-ATATCAGCTCTGTGGAAAG 470
GmUCP3 --CGAGTAGGCTTGGG-----CATTATTCGTGAA ~ CAAGGTGCCCTTGGC-CTTTACAGTG 456
GmUCP4a -CCCATCGCGGTTGGGGTTCGCCTCGTCCAGCABAAGGC-CTTGCGGCCTTGTTCTCCG 448
GmUCP4b -CCCATCTCGGTTGGGGTTCGCCTCGTCCAGCABAGGGC-CTCGCCGCCTTGTTCTCCG 442



GmUCP5b
GmUCP5a

GmUCP1lal
GmUCP1a2
GmUCP1b1
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

* %

GmUCP1lal
GmUCP1a2
GmUCP1b1
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

-CCCATTGCCGTCGGAGTTAAGTT HEIBAEEE I8l GGCCGCGCTTTTCTCCG 516
-CCCATCTCCGTCGGCCTCCGCATCGTTCAGTCCBAGGGA CTCGCCGCTCTTTTCTCCG 251

* k% *%x k% *

GCAT-TGTGCCAG-GGTTACATCGTCA-ATGTTT GTATGGAGGCTTAA--GAATTG--GG 605
GCAT-TGTGCCAG-GGTTACATCGTCA-ATGTTT GTATGGAGGCTTAA--GAATTG--GG 531
GGAT-TGTGCCAG-GGCTACATC ElCH ATCIINCAAIGENEH TTTAA--GAATTG--CG 444
GGAT-TGTGCCAG-GGCTACATCGTCA-ATGTTT GAATGGGGGGTTAA--GAATTG--CG 447

GGAT-TGTGCCAG-GGCTACATCGTCA-ATGTTIGAATGGTGGTTTAA--GAATTG--CG 444

GCAT-TGTTCCTG-GTTTACACCGCCA-ATGTTT ATATGGAGGCTTAA--GAATTG--GG 523

GCCT-GTCACCAGCAATTAT-TAGACACATGTTC ---TACTCGCCTATTCGAATTGTTGG 511
GCGTCTCCGCCACTG--TCCTCCGCCAGACGCTG--TACTCCACCACCCGTATGG--GC 501
GCGTCTCCGCCACCG--TCCTCCGCCAGACGCTG-TACTCCACCACCCGCATGG--GC 495
GCGTCTCCGCCACCG--TCCTCCGCCAGCTTCTG--TACTCCACCACIEEE G B A 569
GCGTCTCCGCCACCG--TCCTCCGCCAGACGCTC—-TACTCCACCACCCGCATGG--GC 304

*% * * k% * * %k k% %

TTATATGAACC ETTAAGA-CTTTCTATGTGGGGAAAGACCAT------ GTTGGAGATGT 658
TTATATGACC GGGAAAGACCAT------ GTTGGAGATGT 584
TTATATGAGCC €T TAAGA-ATTTCTATGTTGGGCCTGACCAT------ GTTGGAGATGT 497

TTATATGAGCC ETTAAGA-ATTTCTATGTTGGGGCTGACCAT------ GTTGGAGATGT 500
TTATATGAGCC KeTTAAGA-ATTTCTATGTTGGGCCTGACCAT------ GTTGGAGATGT 497
TTATATGATCC

CTCTACGACGTGCTCAAGA-----CCAAGT--GG ~ ACCGACTCC------ GTCACCGGCAC 542
CTCTBEEE TGCTCAAGA----AGAAAT--GG ~ TCCGATCCCAATTCTGCCGGAGGCAC 622
CTCTACGACGTCCTCAAGC ----- GCCACT--GG  ACCGACCCC------ GACCGCGGAAC 351

* *

* k k% *%k

GmUCP1lal
GmUCP1a2
GmUCP1bl
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

GmUCP1lal
GmUCP1a2
GmUCP1bl
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

T---CCATTGTCAAAGAAAATTCTTGCTGCATTT ACAAC
T---CCATTGTCAAAGAAAATTCTTGCTGCATTT ACAAC
T---CCATTGTTTAAGAAAATTCTCGCTGGATTT ACAAC
T---CCATTGTCTAAGAAAATTCTCGCTGGATTT ACAAC
T---CCATTGTTTAAGAAAATTCTCGCTGGATTT ACAACTEIlTGCTATGGCAATTGCAGT 554
T---CCATTATACCATATGATATTGGCTGCTCTG CTGACIEATGCTTTGGCAATCACAAT 633
T---CTATCGT-TGGCAAGGCTGTAGTTGGTGGA ATCTCTGGTGTCTTGGCTE¥RTAT 613
CATGCCGCTCAGCCGCAAGATCGAGGCCGGTCAICGCCGGTGGCATCGGCGCCGCCGT 608
CATGCCACTCGGAAAAAAGATCGAGGCCGGGCPICGCCGGCGGCATCGGCGCCGCCGT 602
CTTGTCGCTATCTCGTAAGATAACGGCAGGGTTATTTCTGGTGGAATCGGCGCAGTCGT 682
CATGCCCCTCACAAGAAAAATCACGGCCGGGCT@TCGCCGGCGGGATCGGAGCCGCCGT 411

* % * kk k Kk %k

(TGCTTTTGCAATTGCAGT 715
(TGCTTTTGCAATTGCAGT 641
(TGCTATGGCAATTGCAGT 554
(TGCTATGGCAATTGCAGT 557

GGCAAATCCAACCGATCTTGTCAAAGTTAGACTTAAGCTGAAGGA-AAATTACCTCCTG 774
GGCAAATCCAACTGATCTTGTCAAAGTTAGACTTAAGCAGAAGGA-AAATTACCTCCTG 700
GGCGAICEAACICATCTIICIEAAAE T TAGACTCAAGCAGAAGGA-AAATTACCTCCTG 613
GGCAAATCCAACTGATCTTGTGAAAGTTAGACTTAAGCAGAAGGA-AAATTGCCTCCTG 616
GGCGAATCCAACTGATCTTGTGAAAGTTAGACTRAGCAGAAGGA-AAATTACCTCCTG 613
TGCTAATCCAACTGATCTAGTCAAAGTTAGGCTT CAAGCTGAAGGT-CAATTGCCAACTG 692
AGCCAGCCCAGCTGATCTTGTCAAGGTGAGGATGAAGCTGATGGCCAAAGGGTGAGCCA 673
GGGGAACCCCGCCGACGTGGCCATGGTCCGAATBGGCAGACGGG-----CGCCTCCCT 663
GGGAAACCCCGCCGACGTGGCGATGGTCCGAATBEGGCCGACGGC-----CGCCTCCCT 657
TGGAAATCCCGCCGATGTAGCCATGGTCCGCATGAGGCCGACGGA-----AGACTTCCG 737
GGGCAACCCCGCCGACGTGGCGATGGTGCGAACITBGGCCGACGGG ----- CGCCTCCCG 466

* ok kk ok kk ok ok k kk Kk % *k kk kk kk

GmUCP1lal
GmUCP1a2
GmUCP1bl
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

*

GmUCP1al
GmUCP1a2
GmUCP1b1
GmUCP1b2
GmUCP1b1Spl
GmuUCP2
GmUCP3

GTGTTCCCAGGC--GCTACT-CTGGATCTT--TA  AATGCT-TATTCAACAATTGTGAGAC 828
GTGTTCCCAGGC--GGTACT-CTGGATCTT--TA AATGCT-TATTCAACAATTGTGAGAC 754
GTGTGCCCAGGC--GTTACT-CTGGATCAT--TA AATGCT-TATTCAACAATTGTGAGAC 667
GCGTGCCCAAGC--GCTACT-CTGGATCAT--TA AATGCT-TATTCAACAATTATGAGAC 670
GTGTGCCCAGGC--GTTACT-CTGGATCAT--TA AATGCT-TATTCAACAATTGTGAGAC 667
GGGTACCTAAGC--GTTATT-CTGGTGCTA--TA  GATGCA-TATTTAACTATACTGAGAC 746
AGGTCTTCAACCCCGGTATT-CGGGGCCAT--TT GATGCTCTAAACAA-AATTEEK 729
CCG-GCACAGCGGCGCAACTACAAGTCCGTCGTGACGCCAT-CACGCGAATGGCGAAGC 721
CCG-GCGCAGCGGCGCAACTACAAGTCCGTTGTGACGCCAT-CACGCGAATGGCGAAGC 715
CCG-ATCCGACAACGGAATTATAAATCCGTCCTTGACGCCAT-CGCAAGGATGACAAAAG 795
CCG- GCGGAGCGTCGCAACTACAACGGCGTGTT(GACGCGAT ACGGCGCATGAGTAACC 524

* Kk % * * kk k *k

(IANAGGAGTTGGGGCTCTTTGGACTGGGCTTGGCCCCAATATAGCARTRANT €88
EUAAGGAGTTGGGGCTCTTTGGACTGGGCTTGGCCCCAATATAGCARANT &4
(AAGGAGTTGGAGCACTTTGGACTGGGATTGGTCCCAACATAGCABCAFBAB27
(IAMAGGAGTTGGAGCACTTTGGACTGGGATTGGTCCCAACATAGCABTEAATIB0
EIAAGGAGTTGGAGCACTTTGGACTGGGATTGGTCCCAACATAGCABGARBAG27
NEAAGGGATAGGGGCCTTGTGGACAGGTCTTGGGGCCAATATAGCAABERABGE
LT NNV XE TTGTGGAAGGGTGTTTTTCCTAATATC-CAAAGAGCCTTCTTA 788

>>>>
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GmUCP4a AAGAAGGCGTCACTAGCCTTTGGAGAGGC-TCATGCTTACGGTGAACCGCGCCATGCTC 780

GmUCP4b AAGAGGGCGTCACTAGCCTGTGGAGAGGC-TCATGCTTACGGTGAACCGCGCCATGCTC 774

GmUCP5b ACGAGGGCATCACTAGCTTATGGCGTGGT-TCATGTTAACAGTGAACCGCGCCATGTTA 854

GmUCP5a AAGAAGGCGTTGGTAGCCTGTGGCGCGGT-TCAGGCTTACGGTGAACCGCGCGATGATC 583
*

*k k% % * kkk  kk *k *

GmUCP1al -TCAATGCTGCCGAATTAGCCAGCTATGATCAAGT GAAACIECTATTTT-GAAAATTCC 946
GmUCP1a2 -TCAATGCTGCTGAATTAGCCAGCTATGATCAAGIGAAACIEILCTATTTT-GAAAATTCC 872
GmUCP1b1l -TTAATGCTGCTGAACTAGCCAGCTATGATCAAGIAAAACIELCTATTTT-GAAAATTCC 785
GmUCP1b2 -TTAATGCTGCTGAACTAGCCAGCTATGATCAAGIGAAACIILCTATTTT-GAAAATTCC 788
GMUCP1b1Spl  -TTAATGCTGCTGAACTAGCCAGCTATGATCAATAAAACIELCTATTTT-GAAAATTCC 785
GmUCP2 -TAAATGCTGCGGAATTGGCTAGCTATGATAAAG TGAAAC(EACGATTTT-GAAAATTCC 864
GmUCP3 GTGAACATGGGAGAATTAGCCTGTTATGATCATGCTAAACAATTTGTTAT-TAGAAGT-- 845
GmUCP4a GTGACGGCGTCGCAGCTCGCG TN IRV ININGATCTTGGAGAACGGC 840
GmUCP4b GTGACGGCGTCGCAGCTGGCTTCCTACGACCAGTAAAGAAATGATTCTCGAGAACGGC 834
GmUCP5b GTGACGGCCTCGCAGCTCGCTTCTTACGACCAGICAAGGAGATGATTTTGGAAAAGGGT 914
GMUCP5a GTTACGGCTTCTCAGTTGGCCTCGTACGACCAGTTAAGGAAAGCATTTTAGGACGCGGC 643

* * * Kk k% *k k% * *% * *

GmUCP1lal AGGAT--TCACTGACAATGTTGTAACTCATCTTC TTGCTGGTCTTGGGGCAGGGTTTTTC 1004
GmUCP1a2 CGGAT--TCACTGACAATGTTGTAACTCATCTCC TTGCTGGTCTTGGGGCAGGGTTTTTT 930
GmUCP1b1 TGGAT--TCACCGACAATGTTGTAACTCACCTTC TTGCTGGTCTAGGAGCAGGATTTTTT 843
GmUCP1b2 TGGAT--TCACCGACAATGTTGTAACTCACCTTC TTGCTGGTCTAGGAGCAGGATTTTTT 846
GmUCP1b1Spl  TGGAT--TCACCGACAATGTTGTAACTCACCTTATGCTGGTCTAGGAGCAGGATTTTTT 843

GmuUCP2 AGGGT--TCATGGACAATGTCTATACTCACCTAC TCGCTGGCTTAGGTGCAGGTCTTTTT 922
GmUCP3 AGGATAGCTGATGACAATGTTTTTGCCCACACTTTTGCTTCCATC/Aejj@Xcleiauy.el 905

GmUCP4a ATGATG---CGCGACGGGCTCGGGACCCATGTCACGGCGAGCTTCGCGGCGGGGTTCGTG 897
GmUCP4b GTGATG---CGCGACGGCCTCGGGACCCACGTCACGGCGAGCTTCGCGGCGGGGTTCGTG 891
GmUCP5b GTAATG---CGTGATGGTCTTGGGACCCATGTAA CGTCGAGTTTCGCAGCGGGGTTTGTG 971
GmUCP5a TGGATG---GAGGACGGGCTTGGGACCCACGTGTTAGCGAGTTTTGCGGCGGGTTTTGTG 700

* *% * * k% * * * k% %

GmUCP1al GCCGTCTGTATTGGCTCCCCAGTTGATG
GmUCP1a2 GCGGTCTGTATTGGCTCCCCAGTTGATG
GmUCP1b1 GCAGTCTGTGTTGGCTCCCCTGTTGATG
GmUCP1b2 GCAGTCTGTGCTGGCTCCCCTGTTGATG

GMUCP1b1Spl  GCAGTCTGTGTTGGCTCCCCTGTTGAT(ENTTAAGTCGAGAATGATG
GMUCP2 GCTGTCTTTATTGGTTCTCCTGTTGATGT [€TGAAATCCAGGATGATG
GMUCP3 &S TCTTTGAGCTGCCCGGCTGATGTTGTGAAGACTAGAATGATGAABINGIBEA
GmUCP4a GCGGCGGTGGCGTCGAACCCCGTCGACGTGATABA(NEEIINIR - 948
GmMUCP4b GCGGCGGTGGCGTCCAACCCCATCGACGTGATBSACCAGGGTGATGAAC - 942
GMUCPS5b GCGGCGGTTACGTCGAACCCCGTTGACGTGATGMSACTAGGGTGATGAACH -+ 1022
GmUCP5a GCCTCGATTGCGTCGAACCCCATTGATGTTATAMGACTAGGGTGATGAACH------- 751

*% *% *%k k% Kk k% * Kk kk Kkkkkk
GmUCP1al —-TTACAAGAACACCCTTGATTGTT 1086
GmUCP1a2 —-TTACAGGAACACCCTTGATTGTT 1012
GMUCP1b1 --TTACAAAAGCACCCTTGATTGTT 925
GMUCP1b2 - TTACAAAAGCACCCTTGATTGTT 928
GMUCP1bISPl  -woemeeeen GGAGAT----TCGAG------- —-TTACAAAAGCACCCTTGATTGTT 925
GMUCP2 —eemeee GGGGAT----TCAAC------- —-CTACAAAAGCACATTTGAATGCT 1004
GmMUCP3 AAAAAGGAAGGGAAAG----TCTTA-m-m---- ---TATAATAGCTCTTATGATTGCT 1008
GMUCP4a  —-mmemv MIFNEGTGGAGCCCGGGGCGACGCCGCCCTACGCCGGCGCGTTAGATTGTG 1000
GMUCP4b  —ememv ATGAGGGTGGAGCCCGGGGAGGCGCC GCCGTACGCCGGCGCGTTGGATTGTG 994
GMUCP5b  wmeeemv ATGAAGGTGGAACCTGGGGCGGCGCC GCCGTATTCCGGCGCACTGGATTGCG 1074
GmUCP5a ATGAAGG-----CTGAGG ~-CTTACAATGGGGCCTTGGATTGTG 788

* * *% * *k k%

GmUCP1al TTATCAAAACATTGAAGAATGA JLEGACCCTTAGCCTTTTATAAAGGGTTCCTCCCAAATT 1146
GmUCP1a2 TTATCAAAACATTGAAGAATGA LEGACCCTTAGCCTTTTATAAAGGGTTCCTCCCAAATT 1072
GmUCP1b1 TCGTTAAGACATTAAAAAATGA KEGACCTTTTGCCTTTTATAAGGGGTTCATACCAAATT 985
GmUCP1b2 TCATTAAGACATTAAAAAATGA KEGACCTTTTGCCTTTTATATGGGGTTCATACCAAATT 988
GmUCP1b1Spl TCGTTAAGACATTAAAAAATGAKEGACCTTTTGCCTTTTATAAGGGGTTCATACCAAATT 985
GmuUCP2 TTCTCAAGACTTTGCTTAATGA (GATTTTTGGCCTTCTATAAAGGTTTCCTTCCTAATT 1064
GmUCP3 TGGTGAAGACAATTAAAGTTGAAGGAATAAGAGCATTGTGGAAAGGATTCTTCCCCACAT 1068
GmUCP4a CTCTGAAGACTGTGCGCGCGGAGGGTCCCATGGCTTTATAAGGGGTTTATTCCTACGA 1060
GmUCP4b CTCTGAAGACGGTGCGCGCGGAGGGTCCCATGGCTTTATAAGGGTTTTATTCCTACGA 1054
GmUCP5b CCTTGAAGACGGTACGCAAAGAGGGCCCCATGGCTTTACAAAGGCTTTATTCCCACGA 1134
GmUCP5a CTCTCAAGACTGTTAGGGCCGAAGGACCTCTTGCCTTTATAAGGGTTTCATCCCTACAA 848

* k% k% % *k k% *% * k k Kk kk Kk k% %

GmUCP1al TTGGACGGCTGGGATCTTGG-AATGTGATCATGTTCTAACCTTAGAA(EC------ T 1199
GmUCP1a2 TTGGACGGCTGGGATCTTGG-AATGTGATCATGTTCTAACCTTAGAA(ELC------ T 1125
GmUCP1b1 TTGGACGGCTAGGATCTTGG-AATGTGATCATGTTCTAACTCTAGAA(EIC------ T 1038
GmUCP1b2 TTGGACGGCTAGGATCTTGG-AATGTGATCATGTTTTAACTCTAGAA(EC------ T 1041
GmUCP1b1Spl TTGGACGGCTAGGATCTTGG-AATGTGATCATATCTAACTCTAGAACAGGTACAAGTT 1044



GmuUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

*

GmUCP1al
GmUCP1a2
GmUCP1b1
GmUCP1b2
GmUCP1b1Spl
GmuUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

*

GmUCP1lal
GmUCP1a2
GmUCP1b1
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

GmUCP1lal
GmUCP1a2
GmUCP1b1
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

GmUCP1lal
GmUCP1a2
GmUCP1bl
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

GmUCP1lal
GmUCP1a2
GmUCP1bl
GmUCP1b2
GmUCP1b1Spl
GmUCP2
GmUCP3
GmUCP4a
GmUCP4b
GmUCP5b
GmUCP5a

GmUCP1al
GmUCP1a2
GmUCP1b1

TTAGTCGAGTAGGAGCCTGG-AATGTGATTATGT TTCTTACCCTTGAA(YECA------

GGGCAAGGCTTGGCCCATGGCAAT----TTGTGT
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TCTGGGTTTCCTA------------ T1112

TCTCGAGGCAGGGACCGTTC-ACTGTGGTGCTGTCGTGACACTGGAACAGGT------ T 1113

TCTCAAGGCAGGGACCGTTC-ACTGTTGTGCTGTTCGTGACTCTGGAACAGGT------ T 1107

TTTCGAGACAAGGACCCTTC-ACTGTTGTTTTGT TCGTCACGTTAGAACAGGT------ T 1187

TTTCAAGGCAGGGTCCTTTC-ACCGTTGTCCTCTTTGTCACCCTCGAACAAGT------ C 901
* *

*k * k* % * K %

AAAAAGTTCGTCAAAAG------- TTTAGAGTCG
AAAAGGTTCGTCAAAAG------- TTTAGAGTTG
AAAAAGTTTGTCAAAAC------- TTTAGAATCA
AAAAAATTCGTCAAAAG------- TTTAGAATCA
GAATACTTTGTGATAGC------- TTTCCATTTT

T--CCTGAGGC------ GAGTTCCCG 1244
T--CCTGAGCT------ GAGTTATC- 1169
G--CTTGACTTCAAACAAA-TTATCA 1088
G--CTTGACCTCAAAAAAACTTATCA 1092
T--CCTTTCCTTCTTATCACCTATCT 1095

AAGAGAGTTATAAGAGGATAATTGTTGTTAGTTG TTACTCTTCATGATTGAGATTCACCA 1177

GAGAAGTTCAGGAAA--------- TTTGCAGGGC
CGCAAGTTGCTTAAGGA------- TTTCTGATGA
CGCAAGTTGCTTAAGGA------- TTTCTGATGA
CGAAAGTTGCTTAAGGA------- TTTCTAA---
AGGAAGCTCTTCAAGGA------- CTTTTGAATT

* *

TTGAGAATT----TT----CT---AAGGGGA
TTGAGAATT----TT-----CT---ATGGGGA
-GTAGATTT---TT--—-TTTTTTGAGGAGA
-GTAGAATT---TT-----TT---GAGGAGA

CATGGAATT---CTAGTTTATTTTTATAGCATA
AGCAAATTTAGTGTT-----CTTTTTCGGGTGA
TATAACAT oo TT wsmmmemmememenes
AGAAGATGT---AT--
JNVNCY'N [y .y HR—

GACACCTTCr---TCrmrmemememememene A

AA-TTGTAGAAAA--TAAAGGTCCCTTTCTCTTC
AAATTGTTGAAA---TAAAGGTCCCTTTCTCTTC
AA-TTGTCAACAAAATAAAAAC----TTCTCTTC
AA-TTGTCAA----GTAAAAAC----TTGTCTTC

[clch g 7 N—— GAAGAC------- CCAA
GATTTGTTAGCAG---AAAGGTGG-TTTTTCTAC
YN O - —— TTC

TTC

TTC
TA TTC

TG----GTCAAACATTTTTTTAGGGAGG-----A
TG----GTCAAACATTTTTTTAGGGAGG-----A
TA----TCAAAACATTTTTTGCTGGGGG------
TA----CCAAAACAATTTTTTTTGGGGGGGCGGG

GAAT--GCTA-TT------ CATATATACTAGCTT
TAATATGTTA-TT------ CATATATACTAGCTT
GAAGA-GCTA-TG------ CCATCTCCCTGCAAT
GAAGA-GCTA-TG------ CGATCCCCCTGCAAT
AGATT-GCTAATG------ TATTGATAATG--GT
TTGTCTCCTACTTGGGCCATGTGGACGCCACAATTAAAACATTCTTGGCTACAATGAATA 1394

CAGGGTACTA-----ememenee ACACCCAGAT
AATAGTACTAGTG--nenmrmemee AT-GTAGT
AA---TACTAGTG--r-memmmmn AT-GTAGT

AATG AT-G----
TTAGGGATTAGT T--rmmemenenv ATTGAGGT
TTCTGTGGGATT GCATGCA
TTCTGTGGGATT ——-GCATGCA
(clelcloy prclclcloy p cam—— GGCTGGGA

T--CTCTTCT Tmmemeens TCTAA 1151
G----GATGATGA---------- CG 1151
TGA

CTGGTTGCAACTGCAAATGTAGTGGA 1290
CTGGTTGCAATTGCAAATGCAGTGGA 1215
CTCCCC------- TGGATGCAATGGA 1130
CTCCCC------- CAAATGCAATGGA 1130
CTTGTC------- TGC-TGCGGTAGA 1143
GTGCTACTGCTATCAGATGAACAACA 1231

ATTC-----TGCTAACCAG---GATG 1339
ATTC-----TGCCAACCAG---GATG 1264
ATTT-----TGTTAATTGA---AATG 1177
ATTT----TGTTAATTGG---AACG 1173

. o oS 1194

CTTT----TCAA--ememen 1179

Py S o,V W— 1165
G 1212

AAAATTTG-ATAGTA-----AAATGA 1384
AAAAATTGGATAGTA-----AAATGA 1310
-AAATTTG--AAGTATTAATAAATTA 1224
GGAATTTG--TAGTA---ATAAATGA 1224
—--ATTT----AGTA-------- TCA 1190
ATAAACCGTCAAATT------- ACCA 1334
ACAAGTCA--CAGC--------- CTA 1220
--GTTTGTGTTATGT------- TTT 1210
—--GTTTGTCTTGTGC------- TCT 1196

~TTCTTTTTTTTTT-——TTT 1018

TTAGCAATTGC-------CATA-TA 1426
TTAGCAATTGC--------CATA-TA 1354
TTAA-AATTTT-———-ATTTGTT 1267
TTAA-AATTTT----—-ATTAGTT 1267
TTAGGAAGCAT-----—-CTTGGCA 1233

TTAT--ATTTT-emememenee TCTC 1253
03 -\ c T 1235

[0 [l 1218
-------------------------- 1225
TTTGGAACTTT-ememmememens C 1051

GT-------- TGT-CATGTAT-TTCT 1461
GT--mmem- TTT-CATATGA-TTCT 1389
CT-mmmme TGGGCATGGGAACTTC 1306
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GmUCP1b2 GGTTCTGGGGTTG------------- GGCTTGGG CT-mmmme TGGGCATAGGGACTTC 1306
GmUCP1b1Spl  AACTATGAGCT---------------- GCTTCT- TT--- CAAAGATAAAACCCTT 1268
GmUCP2 GACCGTGAAATTACATTTACTTGAAAGGCATTCACTGTACTGGATCGATATGTAATGTAT 1454
GmUCP3 AACTTTTAGCT GTGTATACTTT 1277
GmUCP4a GATGGCAATTTT-mmmmmmmmmmmemmemeeees oo GTTA 1251

GmUCP4b AATGGTAATTTT--mmmmmmmmmmmmmmees e GTTA 1234

GmUCP5b SATGACGA-----mmmmmmmmmmmmmmeeee e 1232

GmUCP5a GATGACTACCTTC----=-=-==----- TTGAGA TTemmmmmeeee CATATATGATTA 1084
GmUCP1al T-ATTA------ TGAA-C----CGAG 1485
GmUCP1a2 T-ATTA------ TGAA-C----CGAG 1413
GmUCP1b1 GCAGTA------ TGTTTC----CATA 1341
GmUCP1b2 CTTT---AAAAG------------ TCCAAGCCTA GCAGTA------ TGTTTC----CATA 1341
GmUCP1b1Spl  CTCC---AAA-------------- CTCACTTCTT TAACTT------ TGGCTT----CATA 1301
GmUCP2 TTTTGGGAAATAAGTTGCGTATTTCCCAACTCAT TGAATAGACAAATGAAATGAAACATG 1514
GmUCP3 TTTG---AGA-----=-=-mmmmemmemeean T AAACTA------ CATTAC---TCTTT 1302
GmUCP4a TTCTA T TAATCA-----ATGAGA--------- 1269
GmUCP4b TTCTA T TAATCA-----ATGAGA--------- 1252
GmUCP5b AGA 1235

GmUCP5a TTCTAA TT TCATCA-----AATATAT------ TT 1107
GmUCP1al CTTG------- GACA------- TGTCACGAGATT CG--TTTC------ 1511

GmUCP1a2 CTTG------- GACA------- TGCCATGCGATT  —-mmmememeee 1433

GmUCP1b1 TCTA----AGTGAAA-TA---TCAGCTTATGCTT T---TTTTTTA--- 1375
GmUCP1b2 TCCA----AGTGAAAATAAGCTTAGCATATGCTT  T---TTTTA----- 1377
GmUCP1blSpl TTCATAATACTCACACTTACCTTTTCCTATCCTAAACTTTCA----- 1344

GmUCP2 TATGAATACTTTAGAGTA---TAGCTTATTACT ~ TCA--TTCAAA--- 1553
GMUCP3 CCTA-----AGAAGA-—-TTATATTATACT-  =eeemcemeee 1324
GMUCP4a  -eccceeeee AGTG----CTGTTTATT--- —--TTCCGAATT- 1291
GMUCP4b  —ecccceee AGCA----CACATTATT--- ----CTCCGAATT- 1274
GMUCPS5b AGAA TATG--- e TTTemememe 1246

GmUCP5a ACCA-------- ACAATG----TAAAACATTAAA CTGGTATAGAAATT 1143



