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Capitulo Unico

Impactos de mudancas climaticas e
desmatamento na distribuicdo geografica de

Cebus kaapori (Primates: Cebidae) na Amazonia

O capitulo Unico dessa Dissertacdo foi
elaborado e formatado conforme as normas
da publicagdo cientifica PLoS ONE, as quais
se encontram em anexo (Anexo 1)
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Abstract

Climate change and deforestation are among the greatest threats to biodiversity. In the Amazon, the
establishment of Protected Areas is an important tool to reduce the negative impacts of these
threats, favoring the protection of biodiversity. Amazonia holds the largest number of primates in
the world. Primates are highly sensitive to forest loss and habitat modification, which directly
threatens the survival of their populations. The Ka’apor Capuchin Cebus kaapori is considered the
rarest and most threatened primate species in the Amazon, and is classified as Critically Endangered
by the International Union for the Conservation of Nature. Here, we evaluated the impacts of
climate change and deforestation on Cebus kaapori distribution area. We modeled the distribution
of the species under current and future (2050) climates and overlapped these models with
established protect areas as well as current forest cover and that expected for 2050 in two different
economic scenarios acoording to a land-use model. We found that climate change might lead to up
to 97% of loss of climatic suitable area for Cebus kaapori within the next 30 years. The situation
worsens when considering current forest loss and future deforestation projections, both under a
governance scenario and in under the business-as-usual scenario. We show that the restricted
distribution of Cebus kaapori, coupled with likely high reduction in suitable areas for species
occurrence, low coverage in protected areas and fragmentation of potential adaptive areas for
occurrence in the future, might reduce species’ populations to an unviable level of survival in

nature.

Keywords: Ka’apor Capuchin, Land-use change, Neotropical primates, Species distribution

modelling, Threatened species.
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Resumo

As mudancas climaticas e o desmatamento estdo entre as maiores ameacas para a biodiversidade.
Na Amazonia, o estabelecimento de Areas Protegidas é uma ferramenta importante para reduzir os
impactos negativos dessas ameacas, favorecendo a protecdo da biodiversidade. A Amazonia possui
um grande numero de primatas do mundo. Os primatas sdo altamente sensiveis a perda de florestas
e a modificacdo do habitat, 0 que ameaca diretamente a sobrevivéncia de suas populacdes. O
macaco-prego Cebus kaapori é considerado a espécie de primata mais rara e ameacada da
Amazobnia, e estd classificado como Criticamente em Perigo pela Unido Internacional para a
Conservacdo da Natureza. Aqui, avaliamos os impactos das mudancas climaticas e do
desmatamento na area de distribuicdo de Cebus kaapori. N6s modelamos a distribuicdo da espécie
em climas atual e futuro (2050) e sobrepusemos esses modelos com areas de protecdo estabelecidas,
bem como a cobertura florestal atual e a esperada para 2050 em dois cenarios econdémicos
diferentes, de acordo com um modelo de uso do solo. . Além disso, sobrepomos também com as
Areas Protegidas. Descobrimos que a mudanca climatica pode levar a até 97% de perda de area
climatica adequada para o Cebus kaapori nos proximos 30 anos. A situacdo se agrava ao considerar
as perdas florestais atuais e proje¢des futuras de desmatamento, tanto sob um cenério de governanca
quanto sob o cenério business-as-usual. Mostramos que a distribuicdo restrita de Cebus kaapori,
associada a provavel reducdo de areas adequadas para a ocorréncia de espécies, baixa cobertura em
areas protegidas e fragmentacdo de potenciais areas adaptaveis para ocorréncia futura, pode reduzir

a populacdo de espécies a um nivel de sobrevivéncia inviavel na natureza.

Palavras-chave: Caiarara, Espécies ameacadas, Modelos de distribuicdo de espécies, Mudanca de

uso da terra, Primatas Neotropicais.
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Introducao

As mudancas climaticas sdo uma ameaca a biodiversidade do planeta, e vém promovendo
alteracbes da distribuicdo de espécies em muitas partes do mundo [1-4] e espera-se que essas
mudancas sejam maiores no futuro [5,6], provocando pressdes crescentes nas espécies para se
adaptarem in situ ou deslocarem suas distribuicdes [7]. Na Amazonia, estudos de modelagem
climética projetaram um efeito de aquecimento e seca, que quando combinado com uma diminuigao
da evapotranspiracao das plantas, implicara na reducdo da precipitacdo sobre grande parte da regido
[8]. A possivel intensificacdo de seca estara concentrada na regido sudeste e leste da Amazonia, que
atualmente € a area de desmatamento mais ativo da regido [9]. Esses eventos extremos podem levar
a significativas mudancas nos ecossistemas, nas interacdes ecoldgicas e na perda de espécies em
grande parte da Amazobnia [10], representando uma ameaca substancial para essa floresta e sua
biodiversidade. Alguns estudos mostram o0s potenciais impactos das mudancas climéticas sobre a
distribuicdo natural das espécies na regido amazonica, onde sugerem, por exemplo, que 43% das
espécies de plantas amostradas podem tornar-se ndo viaveis até o ano de 2095 devido as mudangas
no clima [10]. Muitas espécies de mamiferos também estardo expostas a tais alteracdes climaticas, e
podem ndo conseguir acompanhar tais mudancgas [11-13], sendo esperado que grupos como 0S
primatas sofram reducfes mais severas no tamanho de suas areas de distribuic6es [14].

Somado as mudancas climéticas, a perda de habitat vem se tornando um agravante e uma
ameaca a biodiversidade mundial. A Amaz6nia vem sofrendo intensamente com os impactos das
atividades antrépicas. Nos Ultimos 28 anos, o Projeto de Monitoramento do Desmatamento na
Amazonia Legal por Satélite (PRODES) revelou que ja foram desmatados mais de 40 milhdes de
hectares de floresta amazOnica, sendo que os estados do Pard e Maranhdo contribuiram,
respectivamente, com 143.159 km? e 24.665 km? de area desmatada acumulada [15]. As maiores
taxas de desmatamento, na Amazbnia, ocorrem precisamente na regido leste, devido ao
desenvolvimento de atividades econémicas, como agricultura e pecudria [16]. Este cenario pode se

tornar ainda mais preocupante quando consideramos as projecdes futuras de desmatamento, onde
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5

este estd concentrado na Amazonia oriental [17]. Portanto, a floresta Amazonica enfrenta duplas
ameacas, 0 desmatamento e as mudancas climaticas [9] e por isso, as espécies que ocorrem no
bioma e, em especial, aquelas endémicas, podem estar mais vulneraveis do que seria esperado pelos
efeitos individuais desses estressores [11].

A fim de conter o desmatamento na Amazonia, em 2002 o governo Brasileiro langou o
programa Areas Protegidas da Amazonia — ARPA (Decreto 4326, 8 de agosto de 2002), visando
proteger pelo menos 50 milhdes de hectares na regido. Desta forma, 0 ARPA vem desempenhando
um papel importante na diminuicdo do desmatamento. As Areas Protegidas da Amazdnia, cobrem
cerca de 45% desse bioma [18], e estas tém cumprido um papel decisivo na conservacdo de
extensas areas de floresta e, consequentemente, na reducdo do desmatamento regional [18]. Estas
areas possuem restricdes de uso dos recursos naturais e, portanto, conseguem resguardar, dentro de
seus limites, remanescentes florestais bem preservados e menos fragmentados [19,20]. Logo, uma
rede de areas protegidas € um importante instrumento para diminuir os impactos negativos das
mudancas climaticas e do desmatamento [7], sendo assim eficazes para proteger uma gama de areas
da floresta Amazo6nica bem como sua fauna e flora [21,22].

A Amazobnia € um dos Biomas com a maior diversidade de primatas do mundo [23]. Este
grupo de mamiferos, por ser essencialmente arboricola [24], € altamente sensivel a perda e
modificacdo do habitat [25]. Entre as espécies de primatas que vém sofrendo com a perda de habitat
estd Cebus kaapori (Queiroz, 1992), que é uma espécie de primata endémico da Amazonia oriental,
com distribuicdo restrita aos estados do Para e Maranhdo [26,27]. Esta espécie possui uma das
menores areas de distribuicdo geografica de seu género, e essa area coincide com a regido de
ocupacdo humana mais antiga e intensa da Amazénia oriental [27]. E considerado o primata mais
raro e ameacado da Amazonia, e esta classificado como Criticamente em Perigo (CR), pela Unido
Internacional para a Conservacdo da Natureza - IUCN [28]. Ele também esta na lista dos 25
primatas mais ameacados do mundo [29]. Alem disto, C. kaapori ocorre em baixas densidades em

seu habitat natural, sofrendo forte pressdo de caga [30-32] e com uma populacdo total que
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atualmente encontra-se em declinio [27]. As lacunas de conhecimento sobre a sua ecologia também
dificultam a elaboracdo de estratégias eficientes para sua conservacdo. Até o momento, apenas 0
estudo de Oliveira et al. [33] levantou aspectos sobre a ecologia e comportamento de C. kaapori,
onde foram descritos que este primata é altamente frugivoro e, utiliza o estrato mais alto da floresta,
forrageando em arvores relativamente grandes com 20 a 30 cm de circunferéncia.

Neste trabalho analisamos a situacdo atual de distribuicdo da espécie C. kaapori na
Amazonia Oriental e avaliamos o0s possiveis impactos das mudancas climaticas e do desmatamento
na area de distribuicdo da espécie, numa perspectiva futura, considerando dois cenarios politicos e

econémicos de desmatamento, um cendrio otimista e outro pessimista.

Métodos

Area de Estudo e Dados de Ocorréncia

Os nossos esforcos de modelagem se deram na area dos estados do Pard e Maranhdo, que
compreendem a area de distribuicdo da espécie (Fig 1A). Esta area foi dividida em células de
aproximadamente 1 km?. Ao todo compilamos uma base de dados com 65 registros de ocorréncias
para Cebus kaapori, sendo esses registros obtidos por meio da consulta de artigos cientificos, da
colecdo de mastofauna do Museu Paraense Emilio Goeldi (MPEG), relatorios, teses e dissertacdes.
Além disto, coletamos informagdes com mastozoologos que trabalham na regido Amazonica. Para
gerar 0s modelos de distribuicdo, consideramos apenas um registro de ocorréncia em cada célula,

totalizando 52 registros espacialmente Unicos.

Dados Abidticos

Extraimos 19 variaveis bioclimaticas, com resolucdo de pixel de 30 segundos de arco
(aproximadamente 1 km), do banco de dados WorldClim  (versdo  1.4;

www.worldclim.org/versionl) [34]. Essas variaveis foram construidas com base nas médias dos
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parametros de temperatura e precipitacdo, nos periodos de 1950-2000, e representam tendéncias
anuais, sazonalidade e fatores ambientais extremos ou limitantes de temperatura e precipitacao [34].

Para reduzir a multicolinearidade das varidveis e remover aquelas altamente correlacionadas
[35] realizamos um teste de Correlagdo de Pearson de todas as varidveis, na qual em caso de alta
correlacdo (r> 0,7 ou r <-0,7) utilizamos apenas uma das variaveis na modelagem de distribuicao.
Foram selecionadas seis variaveis preditoras, sendo elas: Sazonalidade da temperatura (bio_4),
Temperatura maxima no més mais quente (bio_5), Temperatura média do trimestre mais umido
(bio_8), Precipitacdo do més mais seco (bio_14), Precipitacdo do trimestre mais quente (bio_18),
Precipitacdo do trimestre mais frio (bio_19).

Utilizamos as mesmas variaveis para prever distribuicdo potencial futura, projetadas para o
ano de 2050. Para isso, usamos projecdes climaticas futuras derivadas de 15 Modelos de Circulacao
Global (GCM) de CMIP5 (ACCESS1-0, BCC-CSM1-1, CCSM4, CNRM-CM5, GFDL-CMS,
GISS-E2-R, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES, INMCM4, IPSL-CM5A- LR,
MIROC-ESM-CHEM, MIROC-ESM, MIROCS5, MPI-ESM-LR, MRICGCM3, NorESM1-M) para
um cenadrio mais extremo de emissdes de gases de efeito estufa (Caminhos de Concentracdo
Representativos, RCPs 8.5) [36]. Removemos 0s modelos GFDL-CM3 e INMCM4 , uma vez que
apresentam pouca precisao para a Amazonia [11]. Escolhemos o cenéario de altas emissfes de gases
de efeito estufa, o RCP 8.5, pois desde 2000 as tendéncias sobre as emissdes de gases de efeito

estufa estdo mais proximas desse cenario [6].

Modelagem de Distribuicéo de Espécie

Utilizamos o método de Maxima Entropia (Maxent) [37] para modelar a distribuicdo de C.
kaapori. Este método trabalha com conjunto de dados apenas de presenca das espécies (ocorréncia),
e estima a probabilidade de distribuicdo proxima da distribuicdo uniforme (entropia maxima) sob a

restricdo de informacg6es ambientais associadas aos pontos de ocorréncia [37,38].
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Para gerar os modelos da nossa espécie alvo, rodamos 10 réplicas, com particdo de dados de
ocorréncia em 80% para treino e 20% para teste [39]. Para avaliacdo dos modelos utilizamos a area
sob a curva (Area Under Curve - AUC) derivada da curva ROC (Receiver Operating
Characteristic), onde ao tracar os valores de sensibilidade contra os valores de especificidade-1 para
todos os limiares existentes, 0 método identifica o valor no qual os erros de omisséo e sobreprevisdo
se cruzam [39].

O valor de AUC é uma medida global de desempenho independente dos limites de corte e
seus valores variam de 0 a 1, onde s&o classificados como excelentes modelos os valores de AUC>
0.90, como bons 0.80> AUC <0.90, como razodvel 0.70> AUC <0.80, e abaixo de 0.70 s&o
considerados modelos com baixa capacidade preditiva [40,41]. Nosso modelo final foi gerado
utilizando o modelo médio de todas as réplicas que possuiam valor de AUC > 0.8. Para converter 0s
modelos de distribuicdo com gradiente de adequabilidade continua em modelos binarios de
presenca-auséncia utilizamos o limite derivado do ROC maximum training sensitivity plus
specificity, uma vez que, este equilibra os erros de omissdo e sobreprevisdo, garantindo assim,

maiores taxas de previsao [42].

Pos- modelagem: Remanescentes florestais

Para identificar locais com maior adequabilidade para a ocorréncia da espécie, aplicamos um
“filtro” de areas com remanescentes florestais para o presente e para o futuro. Os rasters com as
informacdes de cobertura vegetal para o presente foram obtidos do Programa de Monitoramento da

Floresta Amazonica Brasileira por Satélite (PRODES; http://www.obt.inpe.br/prodes/index.php)

produzido pelo Instituto Nacional de Pesquisas Espaciais do Brasil (INPE). Os rasters com as
informacdes de remanescentes florestais para o cenario futuro (2050) foram extraidos da base de

dados do SimAmazé6nia (www.csr.ufmg.br/simamazonia; [17]). Esses modelos sdo baseados em

taxas de desmatamento que foram estimadas a partir de tendéncias historicas (de 1997 a 2002)

derivadas de mapas de desmatamento por satélite. No SimAmazonia estdo disponiveis dois cenarios
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de projeces de desmatamento para a Amazonia até 2050 em uma resolugdo de 1 km?. O primeiro
cenario, chamado Business as usual (BAU) é considerado um cenario pessimista e assume as
premissas de manutencdo da taxa de desmatamento atual, onde as rodovias seriam pavimentadas,
n&o seriam criadas novas Areas Protegidas, e baixa adesdo ao cumprimento da Legislacio ambiental
atual. Por outro lado, o cenario de Governanca (GOV), considerado um cenario futuro mais
otimista, pressupbe o cumprimento da legislacdo ambiental vigente, considera o licenciamento
ambiental baseado em dados de satélites, e prevé a expansdo das Areas Protegidas na Amazonia
[17].

Para sobrepor os modelos de adequabilidade climatica aos remanescentes florestais, 0s
modelos de adequabilidade climatica continuos foram convertidos em modelo binario (presenca: 1
ou auséncia: 0), a partir de um limiar ou threshold. Este limiar € um valor de adequabilidade, onde a
partir de um determinado valor de pixel, considera-se que seja mais adequado a ocorréncia da
espécie e, portanto, a sua presenca no local, e abaixo desse valor considera-se a auséncia da espécie.
Escolhemos usar o valor de threshold que maximiza a soma da especificidade e sensibilidade dos
modelos. ApoOs obtermos as areas com adequabilidade climatica e com presenca de cobertura
florestal para o cenario atual e futuro, sobrepusemos essas areas com a atual rede de Areas
Protegidas (APs). Os poligonos das APs, estaduais e federais, foram obtidos do Ministério do Meio

Ambiente (MMA, www.mma.gov.br).

Resultados

Dos 65 registros compilados para a espécie Cebus kaapori, encontramos cinco ocorréncias
que vao alem da distribuicéo original da espécie sugerida pela IUCN.

Obtivemos modelos de distribuicdo potencial de C. kaapori com valor médio de AUC de
0.92, o que indica que sdo bem ajustados. No cenario climéatico atual, a area adequada para
ocorréncia da espécie é maior do que a area climaticamente adequada prevista para o futuro. Essa

diferenca representa uma perda de 97% da area de adequabilidade climatica para a espécie no
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cenario mais extremo de emissao de gases de efeito estufa (RCP 8.5), com projecéo para 2050 (Fig

1),
A
17
& -
B
PA  TMA

Adequabilidade
- Alta

Baixa

Fig 1. Area de distribuicio e adequabilidade climética para a espécie Cebus kaapori. (A)

Localizagdo da area de ocorréncia da espécie em relagio a América do Sul; (B) Area de distribuicio

atualmente conhecida para a espécie sugerida pela IUCN, area utilizada para modelar a distribuicao

e todos os pontos de ocorréncia compilados; (C) Area de adequabilidade climatica para ocorréncia

da espécie no cenario atual; e (D) Area de adequabilidade climatica para ocorréncia da espécie no

cenario futuro RCP 8.5, para o0 ano de 2050.

Considerando a sobreposicdo da area de adequabilidade climética atual para ocorréncia da

espécie Cebus kaapori e da area de desmatamento atual, sobram apenas 25% das areas adequadas

climaticamente com cobertura florestal (Fig 2A). As projecdes sdo mais pessimistas quando

consideramos 0s cenarios de desmatamento futuros. A partir destes 25% de &rea adequada
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climaticamente com cobertura florestal atual, projetamos essa area para 0s cenarios futuros de
desmatamento (Figura 2B e 2C). Considerando um cenario de desmatamento futuro com
governangca (GOV), ocorre uma perda de 50% da cobertura vegetal sobre os 25% de areas

florestadas remanescentes (Fig 2B). Ja em um cenario de desmatamento futuro BAU, ocorre uma

perda de 66% sobre as areas florestadas remanescentes atual. (Fig 2C).

Vo)
f

0 125 250 500 Km
I O

Y, s
7 Terras Indigenas

7,

N

Areas de Protecio Integral

| ‘ Areas de Uso Sustentavel
,‘ . o - Remanescentes Florestais
. - Areas Adequadas Perdidas
J , Adequabilidade Climatica




280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

12

Fig 2. Area de adequabilidade climatica atual para ocorréncia da espécie Cebus kaapori sobreposta
aos remanescentes florestais atuais e futuros, e ao sistema de areas protegidas. (A) Adequabilidade
climatica atual + cobertura vegetal atual, sobreposta com as APs; (B) Adequabilidade climatica
atual + cenario de desmatamento GOV, sobreposta com as APs; e (C) Adequabilidade climatica +
cendrio de desmatamento BAU, sobreposta com as APS.

Verificamos que apenas 23% dos remanescentes florestais atuais adequados climaticamente
para a ocorréncia de Cebus kaapori se encontram dentro de APs (Fig 2A). Cerca de 100% destes
23% de remanescentes adequados e protegidos continuardo sendo protegidos em um cenario de
desmatamento futuro GOV (Fig 2B). Enquanto que 99.5% dos remanescentes adequados
permanecerdo protegidos num cenario de desmatamento futuro BAU (Fig 2C).

Quando consideramos apenas a area de adequabilidade climatica futura de ocorréncia para
C. kaapori (Fig 3A) e sobrepomos aos cenarios de desmatamento futuros GOV (Fig 3B) e BAU
(Fig 3C), verificamos que apenas que 12% e 3% destas areas estardo cobertas por florestas,
respectivamente. Considerando a sobreposicdo dessas areas com as APs, os cenarios futuros de
desmatamento GOV (Fig 3B) e BAU (Fig 3C), cerca de 93% e 97% destas areas estardo dentro de

APs, respectivamente.
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331  protegidas. (A) Area de adequabilidade climatica de ocorréncia da espécie para 2050; (B) Area de
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adequabilidade climatica futura + remanescentes florestais previstos para cenario de desmatamento
GOV sobrepostas com as APs; e (C) Area de adequabilidade climatica futura + remanescentes

florestais previstos para o cenario BAU sobreposta com APs.

Discussao

Nossos resultados mostraram a extrema fragilidade da espécie C. kaapori na Amazonia
brasileira. Esta espécie ja € considerada como um dos primatas mais ameagados do mundo [29], e
nossos resultados corroboram as reais ameacas a extincdo desta espécie num futuro préximo, se
nenhuma medida protetiva seja tomada em relacdo a conservacdo desta espécie. O cenério de
mudancas climéaticas combinado aos efeitos do desmatamento na Amazdnia podem ser responsaveis
por uma perda importante de area adequada para a ocorréncia de C. kaapori, no qual, também pode
ser refletida em outras espécies dependentes de florestas, assim como o0s primatas. Logo, 0s
resultados deste estudo tém implicacOes importantes para a conservacdo da biodiversidade sob a
perspectiva de mudanca climética e perda de habitat.

Através do levantamento e compilacdo de todos registros da espécie C. kaapori estendemos
a ocorréncia da espécie para além de sua area de distribuicdo conhecida na literatura [27].
Entretanto, ainda assim constatamos a distribuicdo restrita desta espécie para a regido Amazénica
[26,27]. A distribuicdo restrita de C. kaapori sem divida é um dos grandes fatores que contribuem
para a vulnerabilidade a extincdo desta espécie. No entanto, as alteracfes ocorridas nos habitats
originais, dentro desta area restrita de ocorréncia, e que podem causar o declinio populacional da
espécies [43], foram as maiores preocupacdes deste estudo. No caso de C. kaapori, estima-se que a
espécie ja tenha sofrido uma drastica reducdo em sua populagdo nas ultimas 3 geracdes (48 anos),
com declinio de pelo menos 80% no numero de individuos, devido ao desmatamento e a caca ilegal
na Amazonia oriental [28].

O aumento do risco de extincdo de espécies devido as mudancas climaticas tem sido

relatado na literatura para alguns taxons [5]. Os primatas tém sido apontados como o grupo de



358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

15

mamiferos mais susceptiveis aos efeitos das mudancas climaticas [11,14]. Neste trabalho, avaliamos
as ameacas das mudancas climaticas e do desmatamento, no contexto atual e futuro, sobre as
populacdes de C. kaapori. Considerando os impactos das mudancas climéaticas ao longo dos
proximos 32 anos, a area adequada para ocorréncia da espécie C. kaapori reduz para 3% da area
climaticamente adequada atualmente. Os nossos resultados mostram projecGes graves para a
conservacéao da espécie. Considerando que a reducao de area € uma das grandes causas de declinio
populacional, é de se esperar que a espécie C. kaapori seja considerada extinta na natureza num
futuro préximo.

A maioria dos estudos que envolvem modelagem de cenarios futuros avaliam apenas o
impacto das mudancas climaticas nas distribuicdes das espécies. Neste trabalho incluimos, além das
alteracBes climaticas, os cenarios futuros de desmatamento, com governanca (GOV) e sem
governanca (BAU). A necessidade de incluir o desmatamento na modelagem para a espécie C.
kaapori se justifica pelo fato da area de distribuicdo desta espécie estar localizada numa das areas
de maior pressdo antropica e de desmatamento da Amazoénia [16]. A grande maioria dos primatas
neotropicais sdo estritamente arboricolas e dependem completamente da estrutura florestal para sua
sobrevivéncia [24]. Desta forma, o desmatamento, a degradacdo e mesmo a fragmentacao florestal
exercem efeitos deletérios sobre as populacdes de primatas, pois o isolamento de remanescentes
florestais podem criar barreiras efetivas para a dispersdo de primatas [25], dificultando fluxo génico
entre as populacdes e favorecendo a extincdo das espécies [45,46]. Nossas projecbes de ocorréncia
de C. kaapori, considerando as areas adequadas climaticamente, aliadas ao desmatamento nos
cenarios GOV e BAU, mostram além da reducdo drastica de area adequada para esta espécie, a
grande fragmentacdo destas areas. A estimativa é de que fragmentos pequenos e isolados
comporiam a maioria das areas adequadas para C. kaapori no futuro, tanto no cenario GOV, quanto
no cenario BAU.

Outro fator que demonstra a fragilidade da espécie C. kaapori nos nossos resultados é a

baixa representatividade de registros dentro das Areas Protegidas (APSs) no presente e nas projecdes
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futuras. A situaco se agrava quando constatamos que a maioria das Areas Protegidas onde esta
espécie esta representada ndo sio Areas de Protecdo Integral. Estudos como o de Kauano et al. [21]
na Amazonia vém demonstrando que embora as APs sejam fundamentais para a conservagdo da
biodiversidade, estas areas nao estdo isentas das pressdes e ameacas do uso ilegal de recursos e de
atividades humanas predatorias, como supressdo e degradacdo da vegetacdo, pesca ilegal e
atividades de caca. A Reserva Biologica do Gurupi, por exemplo, € uma area de extrema
importancia para a conservacdo de C. kaapori, onde ja foram encontradas algumas populacdes
dessa espécie, e atualmente sofre com o desmatamento dentro dos seus limites [47].

No caso das projecdes futuras, apesar de a area de distribuicdo potencial para a espécie se
encontrar, quase em sua totalidade, dentro das APs, estas possuem pouca cobertura florestal
continuas, uma vez que sdo principalmente areas de mangue localizadas no extremo nordeste do
estado do Para e Maranhdo. Segundo a andlise de viabilidade populacional feita por Campos [48]
apenas trés populacdes de C. kaapori podem ser consideradas viaveis nos proximos 100 anos. De
acordo com essa analise, essas populacdes seriam encontradas em um complexo de Areas Indigenas
(Caru, Awa, Alto Turiacu, Araraibdia) no Estado do Maranh&o, e a Area Indigena Alto Rio Guama
no Estado do Para, além da Reserva Bioldgica Gurupi ao longo da fronteira entre os dois estados
[48].

As nossas projecdes sdo muito pessimistas para espécie C. kaapori, e consequentemente isso
pode refletir em outros primatas e espécies que ocorrem na regido. O desaparecimento de espécies
de primatas pode desencadear um grande desequilibrio para a natureza, uma vez que esse grupo
desempenha importante papel na estruturacdo florestal através da dispersdo de sementes e da

herbivoria, atuando como engenheiros do ecossistema [49].

Conclusao
Todos os fatores levantados neste trabalho, incluindo a distribuicéo restrita, o baixo nimero

de registros, aliado a fatores como mudangas climaticas e desmatamento fazem de Cebus kaapori
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provavelmente uma das espécies de vertebrados terrestres mais ameacadas da Amazoénia [50] e com
alto grau de vulnerabilidade e risco a extincdo. Para garantir a persisténcia dessa espécie a longo
prazo é necessario a ampliacdo do conhecimento atual da sua ecologia e comportamento, para
compreender seu modo de vida. Além disso, é necessario a continuidade de levantamentos sobre as
populagBes remanescentes e um plano para apontar acdes de conservacdo serdo melhores para
minimizar os efeitos das mudancas climéaticas e do desmatamento sobre a espécie, até mesmo
investir em restauracdo de areas degradadas, em areas de alta adequabilidade ambiental para a

ocorréncia da espécie.
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Anexo

Anexo 1: Normas da revista PLoS ONE, a qual o artigo serd encaminhado para publicacéo.

Related information for authors

- Submission system

- Journal scope and publication criteria

- Getting started guide

- Guidelines for revisions

- Publication fees

- Chinese translation of PLOS policies: PLOS%w %5 H ki #iL

Style and Format

File format

Manuscript files can be in the following formats: DOC, DOCX, or RTF. Microsoft Word
documents should not be locked or protected.

LaTeX manuscripts must be submitted as PDFs. Read the LaTeX guidelines.

Length

Manuscripts can be any length. There are no restrictions on word count, number of figures, or
amount of supporting information.

We encourage you to present and discuss your findings concisely.

Font

Use a standard font size and any standard font, except for the font named “Symbol”. To add
symbols to the manuscript, use the Insert — Symbol function in your word processor or paste in the
appropriate Unicode character.

Headings

Limit manuscript sections and sub-sections to 3 heading levels. Make sure heading levels are
clearly indicated in the manuscript text.

Layout and spacing
Manuscript text should be double-spaced. Do not format text in multiple columns.
Page and line numbers
Include page numbers and line numbers in the manuscript file. Use continuous line numbers (do
not restart the numbering on each page).

Footnotes
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Footnotes are not permitted. If your manuscript contains footnotes, move the information into the
main text or the reference list, depending on the content.

Language

Manuscripts must be submitted in English.

You may submit translations of the manuscript or abstract as supporting information. Read the
supporting information guidelines.

Abbreviations

Define abbreviations upon first appearance in the text.

Do not use non-standard abbreviations unless they appear at least three times in the text. Keep
abbreviations to a minimum.

Reference style

PLOS uses “Vancouver” style, as outlined in the ICMJE sample references. See reference
formatting examples and additional instructions below.

Equations
We recommend using MathType for display and inline equations, as it will provide the most
reliable outcome. If this is not possible, Equation Editor or Microsoft's Insert—Equation function is
acceptable.

Avoid using MathType, Equation Editor, or the Insert—Equation function to insert single variables
(e.g., “a* + b>= ¢*”), Greek or other symbols (e.g., B, A, or ' [prime]), or mathematical operators
(e.g., X, >, or £) in running text. Wherever possible, insert single symbols as normal text with the
correct Unicode (hex) values.

Do not use MathType, Equation Editor, or the Insert—Equation function for only a portion of an
equation. Rather, ensure that the entire equation is included. Equations should not contain a mix of
different equation tools. Avoid “hybrid” inline or display equations, in which part is text and part is
MathType, or part is MathType and part is Equation Editor.

Nomenclature

Use correct and established nomenclature wherever possible.

Units of measurement: Use Sl units. If you do not use these exclusively, provide the Sl value in
parentheses after each value. Read more about Sl units.

Drugs: Provide the Recommended International Non-Proprietary Name (rINN).

Species names: Write in italics (e.g., Homo sapiens). Write out in full the genus and species, both in
the title of the manuscript and at the first mention of an organism in a paper. After first mention, the
first letter of the genus name followed by the full species name may be used (e.g., H. sapiens).
Genes, mutations, genotypes, and alleles: Write in italics. Use the recommended name by

consulting the appropriate genetic nomenclature database (e.g., HUGO for human genes). It is
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sometimes advisable to indicate the synonyms for the gene the first time it appears in the text. Gene
prefixes such as those used for oncogenes or cellular localization should be shown in roman
typeface (e.g., v-fes, c-MYC).

Allergens: The systematic allergen nomenclature of the World Health Organization/International
Union of Immunological Societies (WHO/IUIS) Allergen Nomenclature Sub-committee should be
used for manuscripts that include the description or use of allergenic proteins. For manuscripts
describing new allergens, the systematic name of the allergen should be approved by the
WHO/IUIS Allergen Nomenclature Sub-Committee prior to manuscript publication. Examples of
the systematic allergen nomenclature can be found at the WHO/IUIS Allergen Nomenclature site.
Copyediting manuscripts

Prior to submission, authors who believe their manuscripts would benefit from professional editing
are encouraged to use language-editing and copyediting services. Obtaining this service is the
responsibility of the author, and should be done before initial submission. These services can be
found on the web using search terms like “scientific editing service” or “manuscript editing
service.”

Submissions are not copyedited before publication.

Submissions that do not meet the PLOS ONE publication criterion for language standards may be
rejected.

Manuscript Organization

Manuscripts should be organized as follows. Instructions for each element appear below the list.
Beginning section

The following elements are required, in order:

- Title page: List title, authors, and affiliations as first page of manuscript

- Abstract

- Introduction

Middle section

The following elements can be renamed as needed and presented in any order:

- Materials and Methods

- Results

- Discussion

- Conclusions (optional)

Ending section

The following elements are required, in order:

- Acknowledgments

- References
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- Supporting information captions (if applicable)

Other elements

- Figure captions are inserted immediately after the first paragraph in which the figure is cited.
Figure files are uploaded separately.
- Tables are inserted immediately after the first paragraph in which they are cited.
- Supporting information files are uploaded separately.

Please refer to our downloadable sample files to ensure that your submission meets our formatting
requirements:
- Download sample title, author list, and affiliations page (PDF)
- Download sample manuscript body (PDF)
- Viewing Figures and Supporting Information in the compiled submission PDF
The compiled submission PDF includes low-resolution preview images of the figures after the
reference list. The function of these previews is to allow you to download the entire submission as
quickly as possible. Click the link at the top of each preview page to download a high-resolution
version of each figure. Links to download Supporting Information files are also available after the
reference list.
Parts of a Submission
Title

Include a full title and a short title for the manuscript.

Title Lenght Guidelines Examples
Full title | 250 Specific, descriptive, | Impact of cigarette smoke exposure
characters concise, and on innate immunity:
comprehensible to A Caenorhabditis elegans model
readers outside the Solar drinking water disinfection
field (SODIS) to reduce childhood

diarrhoea in rural Bolivia: A cluster-

randomized, controlled trial

Short title | 100 State the topic of the | Cigarette smoke exposure and innate
characters study immunity
SODIS and childhood diarrhoea

Titles should be written in sentence case (only the first word of the text, proper nouns, and genus
names are capitalized). Avoid specialist abbreviations if possible. For clinical trials, systematic
reviews, or meta- analyses, the subtitle should include the study design.

Author list
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- Authorship requirements

All authors must meet the criteria for authorship as outlined in the authorship policy. Those who
contributed to the work but do not meet the criteria for authorship can be mentioned in the
Acknowledgments. Read more about Acknowledgments.

The corresponding author must provide an ORCID iD at the time of submission by entering it in the
user profile in the submission system. Read more about ORCID.

Author names and affiliations

Enter author names on the title page of the manuscript and in the online submission system. On the
title page, write author names in the following order:

- First name (or initials, if used)

- Middle name (or initials, if used)

- Last name (surname, family name)

Each author on the list must have an affiliation. The affiliation includes department, university, or
organizational affiliation and its location, including city, state/province (if applicable), and country.
Authors have the option to include a current address in addition to the address of their affiliation at
the time of the study. The current address should be listed in the byline and clearly labeled “current
address.” At a minimum, the address must include the author’s current institution, city, and country.
If an author has multiple affiliations, enter all affiliations on the title page only. In the submission
system, enter only the preferred or primary affiliation. Author affiliations will be listed in the

typeset PDF article in th same order that authors are listed in the submission.

- Author names will be published exactly as they appear in the manuscript file. Please double-
check the information carefully to make sure it is correct.

Corresponding author

The submitting author is automatically designated as the corresponding author in the submission
system. The corresponding author is the primary contact for the journal office and the only author
able to view or change the manuscript while it is under editorial consideration.

The corresponding author role may be transferred to another coauthor. However, note that
transferring the corresponding author role also transfers access to the manuscript. (To designate a
new corresponding author while the manuscript is still under consideration, watch the video tutorial
below.)

Only one corresponding author can be designated in the submission system, but this does not
restrict the number of corresponding authors that may be listed on the article in the event of

publication. Whoever is designated as a corresponding author on the title page of the manuscript file
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will be listed as such upon publication. Include an email address for each corresponding author
listed on the title page of the manuscript.

Consortia and group authorship

If a manuscript is submitted on behalf of a consortium or group, include the consortium or group
name in the author list, and provide the full list of consortium or group members in the
Acknowledgments section. The consortium or group name should be listed in the manuscript file
only, and not included in the online submission form. Please be aware that as of October 2016, the
National Library of Medicine’s (NLM) policy has changed and PubMed will only index individuals
and the names of consortia or group authors listed in the author byline itself. Individual consortium
or group author members need to be listed in the author byline in order to be indexed, and if
included in the byline, must qualify for authorship according to our criteria.

- Read about the group authorship policy.

Author contributions

Provide at minimum one contribution for each author in the submission system. Use the CRediT
taxonomy to describe each contribution. Read the policy and the full list of roles.

Contributions will be published with the final article, and they should accurately reflect
contributions to the work. The submitting author is responsible for completing this information at
submission, and we expect that all authors will have reviewed, discussed, and agreed to their
individual contributions ahead of this time.

PLOS ONE will contact all authors by email at submission to ensure that they are aware of the
submission.

Cover letter

Upload a cover letter as a separate file in the online system. The length limit is 1 page. The cover
letter should include the following information:

- Summarize the study’s contribution to the scientific literature

- Relate the study to previously published work

- Specify the type of article (for example, research article, systematic review, meta-analysis, clinical
trial)

- Describe any prior interactions with PLOS regarding the submitted manuscript

- Suggest appropriate Academic Editors to handle your manuscript (see the full list of Academic
Editors)

- List any opposed reviewers

IMPORTANT: Do not include requests to reduce or waive publication fees in the cover letter. This

information will be entered separately in the online submission system.
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Read about publication fee assistance.

Title page

The title, authors, and affiliations should all be included on a title page as the first page of the
manuscript file.

Download our sample title, author list, and affiliations page (PDF)

Abstract

The Abstract comes after the title page in the manuscript file. The abstract text is also entered in a
separat field in the submission system.

The Abstract should:

- Describe the main objective(s) of the study

- Explain how the study was done, including any model organisms used, without methodological
detail

- Summarize the most important results and their significance

- Not exceed 300 words

Abstracts should not include:

- Citations

- Abbreviations, if possible

Introduction

The introduction should:

- Provide background that puts the manuscript into context and allows readers outside the field to
understand the purpose and significance of the study

- Define the problem addressed and why it is important

- Include a brief review of the key literature

- Note any relevant controversies or disagreements in the field

- Conclude with a brief statement of the overall aim of the work and a comment about whether that
aim was achieved

Materials and Methods

The Materials and Methods section should provide enough detail to allow suitably skilled
investigators to fully replicate your study. Specific information and/or protocols for new methods
should be included in detail. If materials, methods, and protocols are well established, authors may
cite articles where those protocols are described in detail, but the submission should include
sufficient information to be understood independent of these references.

Protocol documents for clinical trials, observational studies, and other non-laboratory investigations

may be uploaded as supporting information. Read the supporting information guidelines for
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formatting instructions. We recommend depositing laboratory protocols at protocols.io. Read
detailed instructions for depositing and sharing your laboratory protocols.

Human or animal subjects and/or tissue or field sampling

Methods sections describing research using human or animal subjects and/or tissue or field
sampling must include required ethics statements. See the reporting guidelines for human research,
clinical trials, animal research, and observational and field studies for more information.

Data

PLOS journals require authors to make all data underlying the findings described in their
manuscript fully available without restriction, with rare exception.

Large data sets, including raw data, may be deposited in an appropriate public repository. See our
list of recommended repositories.

For smaller data sets and certain data types, authors may provide their data within supporting
information files accompanying the manuscript. Authors should take care to maximize the
accessibility and reusability of the data by selecting a file format from which data can be efficiently
extracted (for example, spreadsheets or flat files should be provided rather than PDFs when
providing tabulated data).

For more information on how best to provide data, read our policy on data availability. PLOS does
not accept references to “data not shown.”

Cell lines

Methods sections describing research using cell lines must state the origin of the cell lines used. See
the reporting guidelines for cell line research for more information.

Laboratory Protocols

To enhance the reproducibility of your results, we recommend and encourage you to deposit
laboratory protocols in protocols.io, where protocols can be assigned their own persistent digital
object identifiers (DOIs).

To include a link to a protocol in your article:

1.Describe your step-by-step protocol on protocols.io

2.Select Get DOI to issue your protocol a persistent digital object identifier (DOI)

3.Include the DOI link in the Methods section of your manuscript using the following format
provided by protocols.io: http://dx.doi.org/10.17504/protocols.io.[PROTOCOL DOI]

At this stage, your protocol is only visible to those with the link. This allows editors and reviewers
to consult your protocol when evaluating the manuscript. You can make your protocols public at
any time by selecting Publish on the protocols.io site. Any referenced protocol(s) will automatically
be made public when your article is published.

New taxon names
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Methods sections of manuscripts adding new taxon names to the literature must follow the reporting
guidelines below for a new zoological taxon, botanical taxon, or fungal taxon.

Results, Discussion, Conclusions

These sections may all be separate, or may be combined to create a mixed Results/Discussion
section (commonly labeled “Results and Discussion”) or a mixed Discussion/Conclusions section
(commonly labeled “Discussion”). These sections may be further divided into subsections, each
with a concise subheading, as appropriate. These sections have no word limit, but the language
should be clear and concise.

Together, these sections should describe the results of the experiments, the interpretation of these
results, and the conclusions that can be drawn.

Authors should explain how the results relate to the hypothesis presented as the basis of the study
and provide a succinct explanation of the implications of the findings, particularly in relation to
previous related studies and potential future directions for research.

PLOS ONE editorial decisions do not rely on perceived significance or impact, so authors should
avoid overstating their conclusions. See the PLOS ONE Criteria for Publication for more
information.

Acknowledgments

Those who contributed to the work but do not meet our authorship criteria should be listed in the
Acknowledgments with a description of the contribution.

Authors are responsible for ensuring that anyone named in the Acknowledgments agrees to be
named.

- Do not include funding sources in the Acknowledgments or anywhere else in the manuscript
file. Funding information should only be entered in the financial disclosure section of the
submission system.

References

Any and all available works can be cited in the reference list. Acceptable sources include:

- Published or accepted manuscripts

- Manuscripts on preprint servers, providing the manuscript has a citable DOI or arXiv URL. Read
the Preprint Policy.

Do not cite the following sources in the reference list:

- Unavailable and unpublished work, including manuscripts that have been submitted but not yet
accepted (e.g., “unpublished work,” “data not shown”). Instead, include those data as
supplementary material or deposit the data in a publicly available database.

- Personal communications (these should be supported by a letter from the relevant authors but not

included in the reference list)
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References are listed at the end of the manuscript and numbered in the order that they appear in the
text. In the text, cite the reference number in square brackets (e.g., “We used the techniques
developed by our colleagues [19] to analyze the data”). PLOS uses the numbered citation (citation-
sequence) method and first six authors, et al.

Do not include citations in abstracts or author summaries.

Make sure the parts of the manuscript are in the correct order before ordering the citations.

Formatting references

- Because all references will be linked electronically as much as possible to the papers they
cite, proper formatting of the references is crucial.

PLOS uses the reference style outlined by the International Committee of Medical Journal Editors
(ICMIJE) also referred to as the “Vancouver” style. Example formats are listed below. Additional
examples are in the ICMJE sample references.

A reference management tool, EndNote, offers a current style file that can assist you with the
formatting of your references. If you have problems with any reference management program,
please contact the source company's technical support.

Journal name abbreviations should be those found in the National Center for Biotechnology
Information (NCBI) databases.

Source Format
Published Hou WR, Hou YL, Wu GF, Song Y, Su XL, Sun B, et al. cDNA, genomic
articles sequence cloning and overexpression of ribosomal protein gene L9 (rpL9) of
the giant panda (Ailuropoda melanoleuca). Genet Mol Res. 2011;10: 1576-
1588.

Devaraju P, Gulati R, Antony PT, Mithun CB, Negi VS. Susceptibility to
SLE in South Indian Tamils may be influenced by genetic selection pressure
on TLR2 and TLR9 genes. Mol Immunol. 2014 Nov 22. pii: S0161-
5890(14)00313-7. doi: 10.1016/j.molimm.2014.11.005.

Note: A DOI number for the full-text article is acceptable as an alternative to
or in addition to traditional volume and page numbers. When providing a
DOl, adhere to the format in the example above with both the label and full
DOl included at the end of the reference (doi:
10.1016/j.molimm.2014.11.005). Do not provide a shortened DOI or the
URL.

Accepted, Same as published articles, but substitute “Forthcoming” for page numbers
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unpublished | or DOI.

articles

Online Huynen MMTE, Martens P, Hilderlink HBM. The health impacts of

articles globalisation: a conceptual framework. Global Health. 2005;1: 14. Available
from: http://www.globalizationandhealth.com/content/1/1/14

Books Bates B. Bargaining for life: A social history of tuberculosis. 1st ed.
Philadelphia: University of Pennsylvania Press; 1992.

Book Hansen B. New York City epidemics and history for the public. In: Harden

chapters VA, Risse GB, editors. AIDS and the historian. Bethesda: National Institutes
of Health; 1991. pp. 21-28.

Deposited Krick T, Shub DA, Verstraete N, Ferreiro DU, Alonso LG, Shub M, et al.

articles Amino acid metabolism conflicts with protein diversity; 1991. Preprint.

(preprints, e-

Available from: arXiv:1403.3301v1. Cited 17 March 2014.

prints, or

arXiv)

Published Fountain H. For Already Vulnerable Penguins, Study Finds Climate Change
media (print | Is Another Danger. The New York Times. 29 Jan 2014. Available from:

or online http://www.nytimes.com/2014/01/30/science/earth/climate-change-taking-
newspapers | toll-on-penguins-study-finds.html Cited 17 March 2014.

and

magazine

articles)

New media | Allen L. Announcing PLOS Blogs. 2010 Sep 1 [cited 17 March 2014]. In:
(blogs, web | PLOS Blogs [Internet]. San Francisco: PLOS 2006 - . [about 2 screens].
sites, or other | Available from: http://blogs.plos.org/plos/2010/09/announcing-plos-blogs/.
written

works)

Masters' Wells A. Exploring the development of the independent, electronic,

theses or scholarly journal. M.Sc. Thesis, The University of Sheffield. 1999.
doctoral Available from: http://cumincad.scix.net/cgi-bin/works/Show?2e09

dissertations

Databases
and

repositories

Roberts SB. QPX Genome Browser Feature Tracks; 2013 [cited 2013 Oct
5]. Database: figshare [Internet]. Available from:

http://figshare.com/articles/QPX_Genome_Browser_Feature_Tracks/701214
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(Figshare,
arXiv)

Multimedia | Hitchcock A, producer and director. Rear Window [Film]; 1954. Los
(videos, Angeles: MGM.

movies, or
TV shows)

Supporting Information

Authors can submit essential supporting files and multimedia files along with their manuscripts. All
supporting information will be subject to peer review. All file types can be submitted, but files must
be smaller than 10 MB in size.

Authors may use almost any description as the item name for a supporting information file as long
as it contains an “S” and number. For example, “S1 Appendix” and “S2 Appendix,” “S1 Table” and
“S2 Table,” and so forth.

Supporting information files are published exactly as provided, and are not copyedited.

Supporting information captions

List supporting information captions at the end of the manuscript file. Do not submit captions in a
separate file.

The file number and name are required in a caption, and we highly recommend including a one-line
title as well. You may also include a legend in your caption, but it is not required.

Example caption

S1 Text. Title is strongly recommended. Legend is optional.

In-text citations

We recommend that you cite supporting information in the manuscript text, but this is not a
requirement. If you cite supporting information in the text, citations do not need to be in numerical

order.

- Read the supporting information guidelines for more details about submitting supporting
information and multimedia files.

Figures and Tables

Figures

Do not include figures in the main manuscript file. Each figure must be prepared and submitted as
an individual file.

Cite figures in ascending numeric order upon first appearance in the manuscript file.
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- Read the guidelines for figures.

Figure captions

Figure captions must be inserted in the text of the manuscript, immediately following the paragraph
in which the figure is first cited (read order). Do not include captions as part of the figure files
themselves or submit them in a separate document.

At a minimum, include the following in your figure captions:

- A figure label with Arabic numerals, and “Figure” abbreviated to “Fig” (e.g. Fig 1, Fig 2, Fig 3,
etc). Match the label of your figure with the name of the file uploaded at submission (e.g. a figure
citation of “Fig 1” must refer to a figure file named “Figl.tif”).

- A concise, descriptive title

The caption may also include a legend as needed.

- Read more about figure captions.

Tables

Cite tables in ascending numeric order upon first appearance in the manuscript file.

Place each table in your manuscript file directly after the paragraph in which it is first cited (read
order). Do not submit your tables in separate files.

Tables require a label (e.g., “Table 1) and brief descriptive title to be placed above the table. Place

legends, footnotes, and other text below the table.

- Read the guidelines for tables.

Data reporting

All data and related metadata underlying the findings reported in a submitted manuscript should be
deposited in an appropriate public repository, unless already provided as part of the submitted
article.

- Read our policy on data availability.

Repositories may be either subject-specific (where these exist) and accept specific types of
structured data, or generalist repositories that accept multiple data types. We recommend that
authors select repositories appropriate to their field. Repositories may be subject-specific (e.g.,
GenBank for sequences and PDB for structures), general, or institutional, as long as DOIs or
accession numbers are provided and the data are at least as open as CC BY. Authors are encouraged
to select repositories that meet accepted criteria as trustworthy digital repositories, such as criteria
of the Centre for Research Libraries or Data Seal of Approval. Large, international databases are
more likely to persist than small, local ones.

- See our list of recommended repositories.
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To support data sharing and author compliance of the PLOS data policy, we have integrated our
submission process with a select set of data repositories. The list is neither representative nor
exhaustive of the suitable repositories available to authors. Current repository integration partners
include Dryad and FlowRepository. Please contact data@plos.org to make recommendations for
further partnerships.

Instructions for PLOS submissions with data deposited in an integration partner repository:

- Deposit data in the integrated repository of choice.

- Once deposition is final and complete, the repository will provide you with a dataset DOI
(provisional) and private URL for reviewers to gain access to the data.

- Enter the given data DOI into the full Data Availability Statement, which is requested in the
Additional Information section of the PLOS submission form. Then provide the URL passcode in
the Attach Files section.

If you have any questions, please email us.

Accession numbers

All appropriate data sets, images, and information should be deposited in an appropriate public
repository. See our list of recommended repositories.

Accession numbers (and version numbers, if appropriate) should be provided in the Data
Availability Statement. Accession numbers or a citation to the DOI should also be provided when
the data set is mentioned within the manuscript.

In some cases authors may not be able to obtain accession numbers of DOIs until the manuscript is
accepted; in these cases, the authors must provide these numbers at acceptance. In all other cases,
these numbers must be provided at submission.

Identifiers

As much as possible, please provide accession numbers or identifiers for all entities such as genes,
proteins, mutants, diseases, etc., for which there is an entry in a public database, for example:

- Ensembl

- Entrez Gene

- FlyBase

- InterPro

- Mouse Genome Database (MGD)

- Online Mendelian Inheritance in Man (OMIM)

- PubChem

Identifiers should be provided in parentheses after the entity on first use.
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You can choose to upload a “Striking Image” that we may use to represent your article online in
places like the journal homepage or in search results.

The striking image must be derived from a figure or supporting information file from the
submission, i.e., a cropped portion of an image or the entire image. Striking images should ideally
be high resolution, eye- catching, single panel images, and should ideally avoid containing added
details such as text, scale bars, and arrows.

If no striking image is uploaded, we will designate a figure from the submission as the striking
image.

- Striking images should not contain potentially identifying images of people. Read our policy on
identifying information.

The PLOS licenses and copyright policy also applies to striking images.

Additional Information Requested at Submission

Funding Statement

This information should not be in your manuscript file; you will provide it via our submission
system.

This information will be published with the final manuscript, if accepted, so please make sure that
this is accurate and as detailed as possible. You should not include this information in your
manuscript file, but it is important to gather it prior to submission, because your financial disclosure
statement cannot be changed after initial submission.

Your statement should include relevant grant numbers and the URL of any funder's web site. Please
also state whether any individuals employed or contracted by the funders (other than the named
authors) playe any role in: study design, data collection and analysis, decision to publish, or
preparation of the manuscript If so, please name the individual and describe their role.

- Read our policy on disclosure of funding sources.

Competing Interests

This information should not be in your manuscript file; you will provide it via our submission
system.

All potential competing interests must be declared in full. If the submission is related to any patents,
patent applications, or products in development or for market, these details, including patent

numbers and titles, must be disclosed in full.

- Read our policy on competing interests.
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For manuscripts disputing previously published work, it is PLOS ONE policy to invite a signed
review by th disputed author during the peer review process. This procedure is aimed at ensuring a
thorough, transparent, and productive review process.

If the disputed author chooses to submit a review, it must be returned in a timely fashion and
contain a full declaration of all competing interests. The Academic Editor will consider any such
reviews in light of the competing interest.

Authors submitting manuscripts disputing previous work should explain the relationship between
the manuscripts in their cover letter, and will be required to confirm that they accept the conditions
of this review policy before the manuscript is considered further.

Related manuscripts

Upon submission, authors must confirm that the manuscript, or any related manuscript, is not
currently under consideration or accepted elsewhere. If related work has been submitted to PLOS
ONE or elsewhere, authors must include a copy with the submitted article. Reviewers will be asked
to comment on the overlap between related submissions.

We strongly discourage the unnecessary division of related work into separate manuscripts, and we
will no consider manuscripts that are divided into “parts.” Each submission to PLOS ONE must be
written as an independent unit and should not rely on any work that has not already been accepted
for publication. If related manuscripts are submitted to PLOS ONE, the authors may be advised to
combine them into a single manuscript at the editor's discretion.

PLOS does support authors who wish to share their work early and receive feedback before formal
peer review. Deposition of manuscripts with preprint servers does not impact consideration of the
manuscript at any PLOS journal.

Authors choosing bioRxiv may now concurrently submit directly to select PLOS journals through

bioRxiv’s direct transfer to journal service.

- Read our policies on related manuscripts and preprint servers.



