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RESUMO

Introducéo: A fibrose pulmonar idiopatica (FPI) € uma doenca intersticial grave, de
etiologia desconhecida, com sobrevida média de cerca de 2,5 a 5 anos apés o
diagnéstico definitivo. A sua fisiopatologia ainda € um grande desafio para a ciéncia.
E sabido que a superativagéo do receptor AT1 (AT1R) pela angiotensina Il (ANG 1)
do sistema renina-angiotensina (SRA) induz efeitos observados na FPI como fibrose,
inflamacéo e estresse oxidativo. Em contrapartida, a ativacédo do receptor Mas (Mas-
R) pela angiotensina 1-7 (ANG-(1-7)) desse sistema induz acbes protetoras que se
contrapdem aos efeitos deletérios. No entanto, nenhum estudo foi encontrado na
literatura avaliando a expressdo desses receptores diretamente no tecido pulmonar
desses pacientes. Objetivo: Analisar a expressao dos receptores AT1 e Mas nos
pulmdes de pacientes com FPI. Adicionalmente, verificamos a associagdo desta
expressdo com os parametros de funcdo pulmonar através do volume expiratério
forcado no primeiro segundo (VEF1%) e da capacidade vital forcada (CVF%),
resultantes da espirometria. Métodos: As amostras de 1cm3 de tecido pulmonar
foram obtidas de seis pacientes com FPI (tecido fibrotico) e da por¢cado considerada
saudavel do pulmdo de seis pacientes sem FPI submetidos a resseccdo de
carcinoma brénquico. As expressdes dos receptores foram quantificadas pela
técnica de Western Blot. Resultados: A expressdo do AT1R foi significativamente
maior (34%) no tecido dos pacientes com FPI (P=0,006), enquanto que o Mas-R
estava significativamente menos expresso (54%) nos pulmdes desses pacientes
(P=0,046). Houve correlacéo positiva entre a expressao do Mas-R e os parametros
espirométricos VEF1% (r=0,62, P=0,03) e CVF% (r=0,58, P=0,05). J4 quando
comparada a expressao do AT1R com os mesmos parametros, houve correlacao
negativa, com valores de r=0,8 e P=0,002 para VEF,% e r=0,74 e P=0,006 para
CVF%. Concluséo: nossos resultados demonstram, de forma inédita, aumento da
expressdo do AT1R e reducdo da expressdo do Mas-R no tecido pulmonar de
pacientes com FPIl. Também evidenciamos que o desequilibrio entre os receptores
estd associado a reducdo da funcdo pulmonar. Estes achados abrem novos
horizontes em relacdo ao papel do SRA na fisiopatologia da FPI.

Palavras-chave: Fibrose Pulmonar Idiopatica; Doencas Pulmonares Intersticiais;

Sistema Renina-Angiotensina.



ABSTRACT

Introduction: Idiopathic pulmonary fibrosis (IPF) is a severe interstitial disease of
unknown etiology with a mean survival of about 2.5-5 years after definite diagnosis.
Its pathophysiology is still a major challenge for science. It is known that the AT1
receptor (AT1R) overactivation by the angiotensin Il (ANG II) of the renin angiotensin
system (RAS) induces effects observed in IPF such as fibrosis, inflammation and
oxidative stress. In contrast, the activation of Mas receptor (Mas-R) by angiotensin 1-
7 (ANG-(1-7)) of this system induces protective actions that are opposed to these
harmful effects. However, no study has been found in the literature evaluating these
receptors expression directly in lung tissue of these patients. Objective: Analyze the
AT1 and Mas receptors expression in IPF patients’ lungs. Additionally, we verified the
association of this expression with pulmonary function parameters through forced
expiratory volume in the first second (FEV1%) and forced vital capacity (FVC%),
resulting from spirometry. Methods: Lung tissue’s samples of 1cm® were obtained
from six patients with IPF (fibrotic tissue) and from a considered healthy portion of the
lung of six patients without a diagnosis of IPF who underwent bronchial carcinoma
resection. Receptor expressions were quantified using Western Blot technique.
Results: AT1R expression was significantly higher (34%) in the tissue of patients
with IPF (P=0,006), while Mas-R was significantly less expressed (54%) in these
patients’ lungs (P=0,046). There was a positive correlation between the expression of
the Mas-R and the spirometric parameters FEV1% (r=0,62, P=0,03) and FVC%
(r=0,58, P=0,05). When comparing the AT1R expression with the same parameters,
a negative correlation was found, with values of r=0,8 and P=0,002 for FEV,:% and
r=0,74 and P=0,006 for FVC%. Conclusion: In conclusion, our results have shown,
in an unprecedented way, increased expression of AT1R and reduced expression of
Mas-R in lung tissue of patients with IPF. We also showed that the imbalance
between the receivers is associated with reduced lung function of patients. These
findings open new horizons in the role of RAS peptides in the pathophysiology of IPF.
Keywords: Idiopathic Pulmonary Fibrosis; Lung Diseases, Interstitial; Renin-

Angiotensin System.
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1 REVISAO DA LITERATURA
1.1 DEFINICAO

A fibrose pulmonar idiopatica (FPI) esta entre os distarbios fibréticos que
levam a perda de estrutura e funcdo dos 6rgaos. E definida como uma pneumonia
intersticial crénica de etiologia desconhecida e caracteriza-se por lesdo pulmonar,
infiltracdo de fibroblastos e deposicdo de matriz extracelular (MEC) rica em
colageno. Essa cascata de eventos culmina em destruicao irreversivel da arquitetura
alveolar normal e leva ao comprometimento das trocas gasosas (1,2). Além de
apresentar sintomas como tosse e dispneia progressiva, a doenca esta associada a
debilidade da musculatura respiratoria e esquelética, o que leva a fadiga aos
minimos esforcos (3,4) e a reducdo da capacidade funcional dos individuos (5,6).
Esses efeitos possuem impacto devastador na qualidade de vida do paciente (7,8).
Devido a caracteristica fibrosante da doenca e as limitagbes terapéuticas, a FPI
possui um prognaostico muito ruim, com sobrevida média de cerca de 2,5 a 5 anos

apos o diagnéstico definitivo (9,10).
1.2 FISIOPATOLOGIA

Por muitos anos, a FPI foi considerada uma doenca de carater
essencialmente inflamatorio devido ao aumento de células inflamatorias nos
pulmdes. Porém, a falta de sucesso dos pacientes em responder a terapia com
corticosterdides, bem como a nao visualizacdo de linfocitos nas bidpsias desses,
levaram ao enquadramento da FPlI como uma doenca de origem néo inflamatoria
(11). No entanto, contrariando a ideia inicial, estudos verificaram que, tanto na
fibrose pulmonar experimental quanto na idiopatica (12,13), h4 um reconhecimento
do papel da inflamacao. Além disso, dados publicados apoiam o conceito de que as
células mesenquimais pulmonares sdo imunologicamente ativas e podem atuar
como reguladores potentes do infiltrado inflamatério pulmonar (14,15). Esse conjunto
de evidéncias demonstra, pois, que a inflamacdo esta envolvida no processo
fibrético da FPI, apesar desta ndo ser mais considerada uma doenca de origem

inflamatoéria.
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Atualmente, a fisiopatologia conhecida indica que a doenca tenha origem a
partir de lesdes epiteliais repetitivas sobrepostas ao envelhecimento alveolar
acelerado. Em condi¢des normais, quando h4 uma lesdo epitelial, o reparo leva ao
restabelecimento do epitélio. Na fibrose pulmonar, no entanto, o reparo epitelial é
falho (16). Uma vez ativado de forma descontrolada, o epitélio pulmonar produz
mediadores de migracao de fibroblastos, proliferacéo e diferenciacdo de fibroblastos
em miofibroblastos ativos. Estes miofibroblastos secretam quantidades exageradas
dos componentes da MEC na é&rea lesada (como o colageno dos tipos I, lll e V e
fibronectina) (17) e tornam-se resistentes a apoptose (18), o que resulta em
alteracdes profibréticas e no remodelamento da MEC (19,20).

Um importante mediador desse processo € o TGF[ (Fator de Transformacgao
do Crescimento Beta), uma proteina que, quando ativada, liga-se a receptores que
propagam o sinal e ativam o0 processo descrito acima (21), desempenhando,
portanto, um papel importante na fibrose pulmonar progressiva. Estudos
demonstram que pacientes com fibrose pulmonar idiopéatica (22,23) e alguns
modelos animais de fibrose apresentaram aumento da produg¢ao pulmonar de TGF(
(24). Quando ligado ao peptideo associado a laténcia (LAP), o TGFf latente pode
ser liberado e ativado por forcas mecanicas celulares (25) e pode ser ativado
também por metaloproteinases de matriz (MMP) (26). A proliferacao induzida por
TGFB também pode ser dependente da proteina quinase JNK, responsavel pelo
desencadeamento do processo de apoptose de células epiteliais alveolares (27),
gue, quando ocorre de forma patoldgica, pode induzir a proliferacdo de fibroblastos
(28). Além disso, a expressdo de fatores de crescimento que controlam o
comportamento epitelial (KGF) em fibroblastos de pulmdo normal é dependente da
JNK e a expressédo de KGF é prejudicada em fibroblastos de FPI (29).

Paradoxalmente, os fibroblastos nos pulmbes de FPI demonstram pouca
apoptose (18), apesar do pulmdo ser um ambiente hostil & sobrevivéncia celular
(30). Em resumo, esses dados mostram que, na FPI, os fibroblastos proliferam-se e
evitam a apoptose por mecanismos que incluem a estimulacdo por fatores de
crescimento, interacdes com a matriz e ativacdo de vias pro-sobrevivéncia (16). O
acumulo de MEC resultante na regido alveolar € a Ultima caracteristica patolégica da
fibrose, que remodela a arquitetura pulmonar e leva ao declinio progressivo da sua

funcao (17).
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1.3 EPIDEMIOLOGIA

Os dados epidemiolégicos da FPI no mundo sdo esparsos e, além disso,
mudancas na classificacdo das pneumonias intersticiais idiopéaticas e novos critérios
diagnésticos dificultam a comparacdo entre dados passados e atuais. De fato,
devido a diferencas importantes nas fontes de dados e a variacdes entre regides
geogréficas existem incertezas sobre as taxas de incidéncia e mortalidade da FPI
(31-34). Estudos usando critérios menos restritivos para definir FPl sugerem
incidéncia que varia de 2 a 30 casos por 100.000 pessoas/ano e prevaléncia
variando de 10 a 60 casos por 100.000 pessoas (35,36); cerca de 3 milhdes de
pessoas afetadas em todo o mundo. Uma revisdo sistematica publicada em 2015
sugere que, em estimativa conservadora, a incidéncia da doenca gire em torno de
2,8 a 9,3 casos por 100.000 pessoas/ano para a América do Norte e Europa (37).

No Brasil, dados de incidéncia e mortalidade disponiveis no site do
Departamento de Informatica do Sistema Unico de Saude (DATASUS) relativos ao
periodo entre 1996 e 2010 demonstraram um aumento progressivo dos dois
parametros. No ano de 2010, a incidéncia de FPI registrada foi de 4,84 casos por
1.000.000 de habitantes, enquanto a mortalidade foi de 12,11 6bitos por 1.000.000
de habitantes. Além disso, os dados apontaram aumento na mortalidade de 0,65 por
100.000 habitantes em 1996 para 1,21 por 100.000 em 2010. Entretanto, o
DATASUS nao reflete a préatica da medicina privada, podendo, portanto, ndo refletir

a realidade brasileira (38).
1.4 FATORES DE RISCO

Estudos indicam que os mais afetados por essa doenca sdo homens na sexta
ou sétima décadas de vida (39-42), porém, ainda ndo esta claro se a associacéo
com o0 sexo masculino sugere uma relacdo biolégica ou é resultado de fatores
comportamentais e ambientais (43). Como a incidéncia e a prevaléncia da FPI
aumentam com a idade, pode-se pensar que seja uma doenca associada a
disfuncdo das células epiteliais alveolares relacionada ao envelhecimento (44), de
forma que a senescéncia dessas células parece ser um fendtipo central que
promove fibrose pulmonar (45). O envelhecimento celular precoce pode prejudicar a

funcdo pulmonar através de varios mecanismos, tais como: interferéncia especifica
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nos mecanismos de reparo tecidual apds o dano, inducdo da alteracdo sistémica
e/ou local do sistema imunolégico e comprometimento dos mecanismos de defesa
pulmonar contra infec¢cdes, que podem levar a complexas caracteristicas de
remodelamento pulmonar, como no caso da FPI (46).

A literatura demonstra que os fatores de risco ambientais mais importantes
para o desenvolvimento da FPI sdo o tabagismo e a exposi¢cdo aos pdés de metal,
madeira, pedra e silica (1,2,31). O hébito de fumar esta fortemente associado a FPI,
principalmente em individuos com histérico de tabagismo superior a 20 magos/ano
(41,31). A natureza desses estimulos apoia o conceito de fibrose a partir de uma
lesdo, uma vez que o epitélio respiratorio estd continuamente exposto as particulas
dispersas do ambiente externo.

Além das causas ambientais, as causas genéticas sdo as que parecem estar
mais intimamente associadas aos fenotipos das células epiteliais pulmonares.
Alguns estudos demonstram que mutacdes em genes envolvidos na manutencéo do
comprimento dos telébmeros estdo associadas a um risco aumentado de FPI (47,48),
devido a deficiéncia na capacidade de reparo celular causada por defeitos nessa
regido do cromossomo (47). Outros estudos demonstraram que variagcdes em genes
gue sao responsaveis pela adesao, integridade e mecanotransducéo celular também
conferem uma predisposicao para a FPI (49,50). Esse conjunto de dados parece
direcionar para a importancia genética no desenvolvimento da FPI, de modo que o
fator genético juntamente com o tempo e as interacdes ambientais contribui para a
patogénese da doenca. Em suma, quando ha uma predisposicdo genética, 0
estresse cumulativo causado ao epitélio por fatores ambientais pode favorecer o
encurtamento acelerado dos teldmeros e a senescéncia celular alveolar prematura,

aumentando o risco para o desenvolvimento da FPI (51,52,46).

1.5 DIAGNOSTICO

Para estabelecer o diagnéstico da doenca e descartar outras causas ou
condi¢cBes sobrepostas, caracteristicas clinicas (como exame fisico de toérax),
imagem do térax e, em alguns casos, histopatologia pulmonar sdo necessarias. O
diagnostico geralmente é alcancado através da discussdo entre uma equipe
multidisciplinar, pratica recomendada por diretrizes internacionais (2,53). Os testes

de funcdo pulmonar geralmente identificam doencas restritivas que levam a
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capacidade pulmonar total reduzida e trocas gasosas anormais (2), porém, a FPl em
estagio inicial pode demonstrar espirometria normal (54).

Para um correto diagnostico, a tomografia computadorizada de alta resolucéo
(TCAR) do pulméo revela-se essencial. Os critérios radiologicos séo classificados
em trés categorias: padrdo de PIU (Pneumonia Intersticial Usual), possivel PIU e
inconsistente com o padrao da PIU. O diagnéstico de um padréo de PIU que indica
FPlI requer predominancia subpleural e basal, anormalidades reticulares,
faveolamento com ou sem bronquiectasia de tracdo e auséncia de caracteristicas
inconsistentes com padrao de PIU (2). Quando o padrao da TCAR ¢é indeterminado
ou inconsistente com a PIU, uma bidpsia pulmonar cirirgica deve ser considerada.
Apesar dos avancos no diagnostico por TCAR, alguns estudos demonstram que a
bidpsia continua sendo método importante para o diagnostico de FPI, sobretudo em
um grande subconjunto de pacientes em que as caracteristicas clinicas e de imagem
nao bastam (55,56).

1.6 PARAMETROS FUNCIONAIS

A progressao ou estabilidade da doenca séo definidas por critérios de funcao
pulmonar (5). Um dos parametros funcionais utilizados na pratica clinica para
monitoramento e avaliacdo da doenca consiste na espirometria, expressa em valor
percentual da capacidade vital forcada (CVF) e do volume expiratorio forcado no
primeiro segundo (VEF;), além da relacdo VEF:/CVF, sendo a CVF% o parametro
da funcdo pulmonar que melhor prediz a mortalidade (1). Juntamente com a
restricdo dos volumes pulmonares, a outra caracteristica importante das doencas
pulmonares intersticiais (DPI) é a troca gasosa prejudicada. A capacidade de difusédo
de monoxido de carbono (DLCO) normalmente € reduzida em DPI, em maior
extensdo do que o volume pulmonar em que é medido (57).

Alguns estudos relataram taxas de mortalidade mais altas quando a CVF%
estd gravemente comprometida, porém os limiares para prever maior mortalidade
variam. Para a CVF%, os valores associados a maior mortalidade vdo de menos de
83% a menos de 60% da capacidade prevista (58-60). Além disso, foi demonstrado
gue um declinio na CVF maior do que 5% (do seu valor absoluto) e maior do que

10% (do seu valor absoluto ou relativo) nos seis a doze meses de seguimento foi
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associado a diminuicdo da sobrevida (59,5). Um aumento da relacdo VEF,/CVF

também foi associado ao aumento nas taxas de mortalidade (61).

1.7 TRATAMENTO E IMPACTO ECONOMICO

Os mecanismos envolvidos na patogénese e progressdo da FPI sao
complexos, dificultando o desenvolvimento de um tratamento especifico. Além disso,
a progressao e o0s sintomas variam entre os pacientes devido a patologia da doenca,
0 que exige uma personalizacdo dos tratamentos. Para um tratamento eficaz da
doenca, mais investigacbes sd0 necessarias para entender a patogénese e
desenvolver novas terapias para prevenir a sua progressao (16). Nas Ultimas
décadas, muitos conceitos terapéuticos para FPlI mostraram-se fracassados. Em
particular, o tratamento imunossupressor ndo mostrou nenhum beneficio (62).
Embora um estudo inicial tenha mostrado melhora na sobrevida de pacientes sob
terapia de anticoagulacdo durante a exacerbacdo aguda (63), um estudo posterior
mostrou aumento da mortalidade com essa terapia a longo prazo (64).

Em novembro de 2014, a Food and Drug Administration (FDA) dos EUA
aprovou a pirfenidona e o nintedanibe como tratamentos para a FPI (65,66). Esses
medicamentos, de forma independente, demonstraram diminuir a taxa de
deterioracdo da funcdo pulmonar medida pela CVF (67). Knlupel et al. (2017) (68)
demonstraram eu seu estudo que, tanto o nintedanibe quanto a pirfenidona exercem
efeitos antifibréticos por meio da inibicdo da formacéo de fibrilas do colageno tipo |,
gue reduz o tamanho e o numero de feixes de fibras colagenas. Os autores também
demonstraram que o nintedanibe reduziu significativamente o colageno tipo V e
fibronectina; e que, tanto o nintedanibe quanto a pirfenidona impactaram a formacgéao
de fibrilas de colageno nos fibroblastos. Utilizando microscopia eletrbnica de
varredura, os autores demonstraram que as drogas encurtaram o tamanho da fibra e
a espessura da fibrila em comparacdo com os controles. Finalmente, com base
nesses resultados, os autores sugerem que ambos os farmacos atuam em
importantes etapas regulatorias da sintese e do processamento de colageno, porém,
0 nintedanibe foi mais efetivo na regulacdo negativa da expressdo génica
profibrotica e da formacédo de colageno.

Os mecanismos descritos acima ndo excluem os efeitos potencialmente

deletérios das substancias (69,70). Atualmente, os dois medicamentos utilizados
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para o tratamento da FPI foram bem-sucedidos em fornecer alivio sintomatico e
produzir pequena reducdo no declinio da funcdo pulmonar (67,2,71). Porém,
nenhuma terapia pode modificar a histéria natural da FPIl, com excecdo do
transplante pulmonar (2). Mais de 2000 transplantes de pulmé&o séo realizados nos
Estados Unidos a cada ano. Destes, aproximadamente metade das indicacdes é
para doenca pulmonar intersticial (72).

O encaminhamento para um centro de transplante especializado deve ser
feito imediatamente apds o diagndstico, uma vez que o processo de avaliagdo e o
tempo de espera podem durar meses ou anos (73). Apesar de ser muitas vezes a
Unica alternativa de tratamento, o transplante pulmonar esta associado a
complicagbes inerentes ao procedimento, como infecgcbes devido ao uso de
medicamentos imunomoduladores e rejeicdo do o6rgdo (74). Apesar de poder
prolongar a sobrevida do paciente e melhorar a qualidade de vida (75,76), apenas
66% dos pacientes transplantados com FPI sobrevivem por mais de trés anos apos
o transplante e 53% por mais de cinco anos (72).

Além de reduzir a qualidade de vida do paciente, a FPI gera encargo
substancial aos servi¢cos de saude (77) haja vista o grande niumero de comorbidades
gue esses individuos apresentam e a necessidade de empregarem-se recursos
complexos para maneja-las (78,79). Dentre eles, destacam-se a utilizacdo de
medicamentos de alto custo, a realizacdo do transplante pulmonar e a
oxigenoterapia por longo prazo (80). Como a incidéncia e a prevaléncia da FPI séo
maiores entre o0s idosos e a populacdo tende ao envelhecimento, projeta-se
elevacdo dos gastos com a doenca no futuro e consequente impacto na economia
(36).

1.8 ASSOCIACAO ENTRE O SISTEMA RENINA-ANGIOTENSINA E A FPI

Neste contexto, um dos importantes sistemas que desempenha papel-chave
sobre a homeostase de diversos 6rgdos como coracdo, vasos sanguineos e
principalmente pulmdes, esta o sistema renina-angiotensina (SRA). Classicamente,
sabemos que a ativacdo do SRA ocorre pela conversdo do angiotensinogénio em
um decapeptideo pouco vasoconstritor conhecido como angiotensina | (ANG 1)
através da acdo da enzima renina, liberada pelas células justaglomerulares dos rins.

Em seguida, ANG | é convertida no octapeptideo angiotensina Il (ANG Il) através da
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enzima conversora de angiotensina (ECA), localizada nos pulmdes. O receptor de
angiontensina tipo 1 (AT1R) é o mais envolvido nos efeitos da ANG Il, compondo o
importante eixo ECA-ANGII-AT1R (81).

O AT1R através da ANG Il promove regulacdo da pressao arterial e
homeostase de sddio e agua (81). Porém, quando ativado de forma exagerada, o
mesmo induz efeitos deletérios como fibrose, angiogénese, vasoconstricao, estresse
oxidativo e proliferacdo em diversos tipos celulares (82-85). Além disso, foi
demonstrado que o AT1R esta envolvido na fosforilacdo da proteina JNK, processo
qgue desencadeia a apoptose de células epiteliais alveolares (CEA) (27). Importante
ressaltar que a apoptose patoldégica das CEA pode induzir a proliferacdo de
fibroblastos (28), evento envolvido na patogénese da fibrose pulmonar. Ha
evidéncias de que a expressdao do AT1R apresenta-se aumentada no tecido
pulmonar de pacientes com FPI (86) e que ha uma alta concentracédo da ECA no
liquido do lavado broncoalveolar desses pacientes (87).

A ANG Il desempenha um papel importante na fibrose pulmonar experimental,
evidéncia demonstrada por estudos que utilizaram inibidores da ECA e de AT1R e
encontraram resultados como reducdo da fibrogénese e atenuacédo
subsequentemente os niveis de TGF no tecido (88-90). In vitro, foi verificado que a
estimulacdo com ANG Il aumentou a sintese de TGF em fibroblastos e que os seus
efeitos profibroticos ocorrem pela inducdo da producdo de procolageno em
fibroblastos do pulmdo humano através da ativacdo do AT1R e, pelo menos em
parte, através da agao do TGF[ (82,85). Apesar das concentracbes plasmaticas de
ANG Il apresentaram-se semelhantes entre pacientes com e sem FPI (91), estudos
demonstraram que o parénquima pulmonar possui capacidade de geracdo local
(extravascular) de ANG Il através da clivagem do angiotensinogénio disponivel no
tecido e sugerem que as CEA apoptéticas e os miofibroblastos sdo as fontes
principais desses peptideos (92,93). Em conjunto, esses dados demonstram que,
atuando em condi¢cdes anormais, o eixo ECA-ANGII-AT1R esta negativamente
envolvido com o desenvolvimento da FPI.

Em contrapartida, por uma via alternativa, a enzima conversora de
angiotensina 2 (ECA2) exerce o papel de converter a ANG | em angiotensina 1-7
(Ang-(1-7)) (94), a qual se liga ao receptor Mas (Mas-R) (95), compondo 0 eixo
ECA2-ANG-(1-7)-Mas-R. Agindo como um peptideo antagonista dos efeitos do eixo

7z

representado pela ANG Il, a ANG-(1-7) € vasodilatadora, antiproliferativa,
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antifibrética e anti-inflamatdéria (96-100). De fato, segundo Li X (2006), antagonistas
da ANG Il exercem um efeito que atenua o aparecimento de fibrose pulmonar em
modelos animais (92). Além disso, estudos demonstraram que a expressédo da ECA2
é reduzida em pulmdes de pacientes com FPIl e de modelos animais com fibrose
induzida por bleomicina (101,102). De uma forma promissora, foi demonstrado
também que ANG-(1-7) inibe a fosforilagéo da proteina JNK, evitando o processo de
apoptose das células epiteliais alveolares (27). Esses dados sugerem, portanto, que
peptideos que antagonizem os efeitos da ANG Il poderiam ter um papel importante
na FPI.

Para tornar o SRA ainda mais interessante no contexto da FPI, recentemente
foi descoberta a alamandina: um heptapeptideo gerado pela agéo catalitica da ECA2
sobre a angiotensina A ou diretamente sobre a ANG-(1-7), que atua via receptor
MrgD. A alamandina esta intimamente relacionada ao vasodilatador ANG-(1-7), com
apenas uma diferenca de aminoacidos: o primeiro aminoacido de ANG-(1-7) € o
aspartato e o da alamandina € a alanina (103). Além disso, semelhante a ANG-(1-7),
a alamandina possui propriedades anti-hipertensivas, vasodilatadoras e antifibroticas
(103-105). Recentemente, um estudo demonstrou que as concentracdes
plasmaticas de alamandina sdo reduzidas em pacientes com FPI (91), estreitando
ainda mais a relacdo dos peptideos antagonistas da ANG Il com o efeito pulmonar
protetor. Dessa forma, ambas vias (ANG-(1-7)/Mas-R e Alamandina/MrgD),
compdem um eixo contrarregulatério para a ANG Il muito importante para a
homeostase tecidual. Esse conjunto de evidéncias demonstra a importancia do
equilibrio entre os dois eixos do SRA no manejo dos pacientes com FPI, de modo
gue, talvez mais importante do que bloguear o eixo fibrosante, seja estimular o eixo
antagonista.

Mesmo com 0s avangos na compreensao dos mecanismos envolvidos no
desenvolvimento e progressao da FPI, a doenca continua sendo um problema de
saude publica com lacunas que necessitam de mais pesquisas com nhovas
perspectivas. Apesar do grande e evidente envolvimento do SRA com a doenca,
nenhum estudo foi encontrado na literatura demonstrando a expressao dos
receptores desse sistema diretamente no tecido pulmonar de pacientes com FPI.
Uma das possiveis explicacbes para essa auséncia € o fato de que o uso de
inibidores do eixo profibrético ndo tenha demonstrado beneficio consideravel no

tratamento da FPI (106). No entanto, a identificacdo de novos componentes do SRA
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formando eixos que se contrapdem as acgfes classicas da ANG Il nos desafia a
verificar qual a participacdo desse sistema diretamente no tecido pulmonar de
pacientes com a doenca. Nesse sentido, acreditamos que o equilibrio dos
componentes do SRA possa representar uma alternativa promissora de tratamento

da doenca.
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2 OBJETIVOS

2.1 OBJETIVO GERAL

Analisar a expresséo dos receptores AT1 e Mas no pulmao de pacientes com fibrose
pulmonar idiopatica.

2.2 OBJETIVOS ESPECIFICOS

e Analisar a expressao dos receptores AT1 e Mas em pulmdes de pacientes
com fibrose pulmonar idiopatica em comparacdo com o grupo controle;
e Correlacionar a expressao dos receptores AT1 e Mas com 0s parametros

de funcado pulmonar dos pacientes.
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Highlights:

e Idiopathic pulmonary fibrosis pathophysiology is still a major challenge for
Science;

¢ Renin-angiotensin system has been neglected in pulmonary pathophysiology;

e The patients’ functional capacity is negatively associated with AT1 expression;

e But positively associated with Mas receptor expression.
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ABSTRACT

Idiopathic pulmonary fibrosis (IPF) is a severe interstitial disease with a mean
survival of about 2.5-5 years after diagnosis. Its pathophysiology is still a major
challenge for science. It is known that angiotensin Il (ANG Il) binds AT1 receptor
(AT1R) and its over activation induces fibrosis, inflammation and oxidative stress. In
contrast, the activation of Mas receptor (Mas-R) by angiotensin 1-7 opposes the
harmful effects induced by ANG Il. Thus, our innovative objective was to analyze, in
patients’ lung with IPF, the balance between AT1 and Mas receptors expression and
their possible association with pulmonary spirometric parameters: the forced
expiratory volume in the first second (FEV1%) and the forced vital capacity (FVC%). It
was used 1lcm? of fibrotic lung tissue from IPF patients (n=6) and from patients
without IPF (n=6) who underwent bronchial carcinoma resection. Receptor
expressions were quantified using Western Blot. AT1R expression was significantly
higher (34%) in patients with IPF (P=0.006), while Mas-R was significantly less
expressed (54%) in these patients’ lungs (P=0.046). There was also a positive
correlation between Mas-R expression with FEV:% (r=0.62, P=0.03) and FVC%
(r=0.58, P=0.05). Conversely, AT1R expression was negatively correlated with
FEV1% (r=0.80, P=0.002) and FVC% (r=0.74, P=0.006). In conclusion, our results
demonstrated an increased expression of AT1R and reduced expression of Mas-R in
the lung of patients with IPF. The dominance of AT1R expression is associated with
a reduced lung function, highlighting the role of the renin-angiotensin system

peptides in the pathophysiology of IPF.

Keywords: Idiopathic Pulmonary Fibrosis; Lung Diseases, Interstitial; Renin-

Angiotensin System.
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3.1 INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is defined as chronic fibrosing interstitial
pneumonia of unknown etiology with a poor prognosis. The mean survival is about
2.5-5 years after diagnosis [1,2]. IPF is more common in men, current or former
smokers, and it usually occurs between the sixth and seventh decades of life [1,3].
The known pathophysiology of IPF indicates that the disease originates from
repetitive injuries in the pulmonary epithelium overlapped the accelerated aging of
alveolar cells, which triggers failed repair mechanisms [4]. When activated in an
uncontrolled manner, pulmonary epithelium produces mediators of fibroblast
migration, proliferation and fibroblasts into active myofibroblasts differentiation [5].
Once in the injured areas, these myofibroblasts secrete exaggerated amounts of
extracellular matrix (ECM) components and become resistant to apoptosis [5,6]. This
results, in ECM and fibrosis remodeling [7,8].

Due to the progressive loss of lung function caused by IPF, individual's quality
of life decreases as the disease progresses [9]. In addition, due to the large number
of associated comorbidities and the need to apply complex resources to manage
them, IPF generates a substantial burden on health services [10,11]. Currently, the
two drugs being used to treat the disease are expensive and promote only a small
reduction in the lung function decline [12,13]. However, no therapy can modify IPF
natural history, except for transplantation [1]. Therefore, understanding the IPF
pathophysiology is a major challenge for science and becomes extremely important
in the search for new therapeutic targets not only to IPF but also to the new COVID-
19 that causes fibrosis [14,15].

In this context, one of the important systems that plays a key role on the
homeostasis of different organs such as heart, blood vessels, and especially lungs, is
the renin-angiotensin system (RAS). Classically, it is known that the conversion of
angiotensin | (ANG [) to angiotensin Il (ANG Il) occurs by angiotensin converting
enzyme (ACE) located also in the lungs [16]. ANG Il is a potent vasoconstrictor that
acts mainly via angiotensin receptor type 1 (AT1R), forming the ACE-ANGII-AT1R
axis [17]. When excessively activated, AT1R may induce deleterious effects such as
fibrosis, apoptosis, angiogenesis, hypertrophy, oxidative stress and cell proliferation

in several cell types [18-22].
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On the other hand, angiotensin converting enzyme 2 (ACE2) plays the role in
cleaving ANG | into angiotensin 1-7 (ANG-(1-7)), which binds to Mas receptor (Mas-
R), forming the ACE2-ANG-(1-7)-Mas-R axis. Acting as an antagonist peptide to the
effects of ANG Il, ANG-(1-7) has a vasodilating, antiproliferative, antifibrotic and anti-
inflammatory action [23-27]. Thus, the axis represented by ANG-(1-7) possibly
induces effects that are opposite to those generated by the ACE-ANGII-AT1R axis
[28,29].

Surprisingly, although ANG II has a well-described fibrotic effect [30-32], be
activated in the lung [16], and ANG-(1-7) has actions that antagonize ANG Il effects
[27,29], no study has been found in the literature demonstrating the expression of
their receptors directly into lung tissue of patients with IPF. A possible reason for this
lack of studies is due to the fact that using ANG Il blockers has not demonstrated
effective clinical results in disease improvement or in survival [33-35].

However, considering the therapeutic potential of ANG-(1-7), shown in many
tissues fibrosis [36-38], it is reasonable to believe that an imbalance between the axis
receivers of the RAS may be involved in the IPF progression. More important than
blocking the components of the fibrous axis, represented by ANG I, it seems to be
due to stimulation of the protective axis represented by ANG-(1-7).

Despite scientific advances, fibrotic diseases remain an important public
health problem and further research is essential to improve the understanding of
peptides and mechanisms involved in the pathophysiology of those diseases. Hence,
our objective was to analyze the expression of AT1 and Mas receptors in the lungs of
patients with IPF and verify whether there is an association with the pulmonary

function parameters.

3.2 MATERIALS AND METHODS

3.2.1 IPF patients and controls

Lung tissue samples were obtained from six patients with IPF who underwent
lung transplantation and six patients who underwent bronchial carcinoma resection
(control group). The control group included individuals without a diagnosis of IPF,
preferably with age and sex similar to the group with IPF members, but not

necessarily respecting a perfect pairing. Patients diagnosed with heart failure were
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excluded. Considering the complexity of the disease and the number of medications
these patients could be taking at the time of surgery, exclusion criteria were not strict,
even allowing the inclusion of patients who were using drugs that interfere with RAS
in both groups.

The study was approved by the research ethics committees of Irmandade
Santa Casa de Misericordia of Porto Alegre and of the Universidade Federal de
Ciéncias da Saude de Porto Alegre, approval numbers 2.691.887 and 2.619.738,
respectively. The informed consent form was applied to all patients.

3.2.2 Tissue Collection

1 cm3 of lung tissue from each patient was collected and frozen in liquid
nitrogen and then stored at -80°C. IPF was later diagnosed through
anatomopathological testing. Sample collection from the control group was carried
out in the safety margin of the removed lung carcinoma, allowing analysis of tissue

with similar characteristics to the lungs of a healthy individual.

3.2.3 Pulmonary function test

Spirometry was performed at the health service in the preoperative period and
data collected through medical records. The spirometric parameters evaluated for
analysis were: forced expiratory volume in the first second (FEV1%), forced vital
capacity (FVC%) and FEV1/FVC% ratio.

3.2.4 Protein extraction

Protein was extracted from samples by manual homogenization in 50uL of
lysis buffer containing protease inhibitor (10 mM Tris-HCI, pH 7.5; 1 mM MgCI2; 1mM
ethylenediaminetetraacetic acid [EDTA]; 0.1mM phenylmethylsulfonyl fluoride
[PMSF]; 5 mM 2-mercaptoethanol; 05% of 3 - [(3-Cholamidopropyl)
dimethylammonio] -1-propanesulfonate (CHAPS) and 10% glycerol). To homogenize,
the samples were vortexed for 30 seconds (four times with an interval of 10 minutes
each) and then, centrifuged for 1h, at a speed of 13000rpm at 4°C. After

centrifugation, only the supernatant was carefully collected and frozen at -12°C for
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further analysis. The protein quantification of the samples was done through

spectrophotometry.

3.2.5 Western Blot Analysis

Protein samples (20 ug) were separated by one-dimensional sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) at 10% and transferred to
nitrocellulose membranes using buffer containing Tris 20 mM, glycine 150 mM,
methanol 20% (v/v) and SDS 0.02% (w/v) (pH=8.2), in a cooled Bio-Rad transfer unit.
After that, the nonspecific protein sites were blocked through 1h incubation in a
blocking solution composed of 5% (v/v) skimmed milk in 0.1% phosphate-saline
buffer (PBS 1X). Afterwards the membrane was stained with a 1:500 concentration of
Rabbit Polyclonal anti-Human anti-Angiotensin Il Type-1 Receptor antibody/AGTR1
(AAR-011 - Alomone®, Israel), Rabbit Polyclonal anti-Human anti-Angiotensin-(1-7)
Mas Receptor antibody (AAR-013 - Alomone®, Israel) in a concentration of 1:250 or
Mouse anti-Human B-actin Monoclonal Antibody (A2228 - Sigma Aldrich®, Germany)
followed by secondary staining with 1:1000 concentration of Rabbit anti-Mouse 1gG
(H+L)-HRP antibody (ThermoFisher Scientific®, MA, USA).

Washing steps were carried out with Tween-20. The Western blottings were
visualized by enhanced chemiluminescence (GE Healthcare Life Sciences). Band
intensity was determined by densitometry analysis and for band quantification,
ImageJ software was used. The results normalization was performed using Mouse
anti-Human B-actin Monoclonal Antibody (A2228 - Aldrich® Sigma, Germany) with a

concentration of 1:1000.

3.2.6 Statistical analysis

To identify differences between tissue concentration of the peptides, data were
submitted to the Shapiro-Wilk normality test and the Student's T-test was used to
compare the results. Pearson's correlation coefficient was used to detect
associations. Quantitative variables were expressed as mean and standard
deviation. A P<0.05 was considered statistically significant. All analyzes were

performed using the SPSS version 25.
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3.3 RESULTS

There was no significant difference between age, weight, height and body
mass index (BMI) between groups, indicating a homogeneous sample. Of the
patients with IPF, the majority were men (83%) and only half (50%) were smokers or
former smokers. As expected, lung function in IPF patients was worse than in control
group, with a statistically significant difference for FEV1% and FVC% parameters
(Table 1). AT1R expression was significantly higher (34%) in the tissue of patients
with IPF (P<0.006), whereas Mas-R expression was significantly lower (54%) in the
same patients (P<0.046) (Figure 1).

Our data have also demonstrated a positive correlation between the
expression of the Mas-R and the spirometric parameters FEV1% (r=0.62, P=0.03)
and FVC% (r=0.58, P=0.05) (Figure 2). When AT1R expression was compared to
FEV1% and FVC% parameters, a negative correlation was found (FEV1%: r=0.8,
P=0.002; and FVC%: r=0.74, P=0.006 - Figure 3). There was no correlation between
the receptors expression and the FEV1/FVC%.

3.4 DISCUSSION

In the current study, we reported increased expression of AT1R and reduced
expression of Mas-R in the lung tissue of patients with IPF. In addition, we found a
negative and positive correlation between spirometric parameters and AT1 and Mas
receptors expression, respectively. Such evidence strengthens our hypothesis that
the fibrotic process could be due to an imbalance between the RAS components in
the lung in favor of the ANG Il axis. In addition, these results suggest that this
imbalance could be also associated with the degree of pulmonary impairment.

M. Couluris et al. (2012) demonstrated in humans the effect of Losartan, an
AT1R antagonist, on the progression of IPF that lung function was stable in 12 of the
17 treated patients [39]. This finding, stretch our hypothesis that the AT1R activation
might participates in the IPF pathophysiology process. On the other hand, results
from our laboratory demonstrated that the plasma concentration of ANG Il was
similar between IPF patients and control, but alamandine plasma concentration, part
of ACE2 anti-fibrotic axis, was 356% lower in these patients [40]. This rationale

agrees with the increase in ANGII-AT1R participation in IPF patients.
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Although the ACE blockers has not effectively improved the prognosis of
patients with IPF [35], studies in an animal model has shown that the inhibition of
AT1R signaling, besides attenuating pulmonary fibrosis induced by bleomycin [41],
blocked ECM proteins and fibrogenic factors production, and improved respiratory
compliance, demonstrating a critical role of the ACE-ANGII-AT1R axis in the
development of experimental pulmonary fibrosis [31]. These results agree with
Kdnigshoff et al. (2007) who demonstrated that ANGII-AT1R stimulated cell migration
and proliferation in fibroblasts [42], effects that contribute to fibrogenesis.

Considering the current knowledge of RAS, which highlights the participation
of peptides with opposed effects to the ANG Il [28,43], we believe that, stimulating
the antagonist axis may be more important than blocking the components of the
fibrosing-considered axis. Moreover, ANG-(1-7) might be a key component in the
management of patients with IPF. Data found in the literature support this hypothesis,
because in the culture of fibroblasts of human lung and of mice with bleomycin-
induced pulmonary fibrosis, ANG-(1-7) it has been shown to inhibit the activation of
the transforming growth factor-beta 1 (TGF-B1), which is responsible for the
fibroblast-myofibroblast transition induced by ANG Il [44,45]. Moreover, Uhal et al.
(2011) observed that, in experimental pulmonary fibrosis, ANG-(1-7) prevented the
protein kinase c-Jun N-terminal (JNK) activation. This protein is responsible for
triggering the apoptosis process of alveolar epithelial cells [46]. Collectively, these
studies suggest that TGF- and JNK protein activation contributes significantly to the
antifibrogenic effects of the ACE2/ANG-(1-7)/Mas-R axis.

A critical point of our study is the lack of results about ANG Il and ANG-(1-7)
plasma concentration. However, our previous study did show no significant difference
in ANG I, ANG Il and ANG-(1-7) plasma concentrations of IPF patients compared to
the control group [40]. It is well documented that ANG Il production is increased in
lungs of patients with IPF, while the messenger RNA for ACE2 is reduced [47,48]. Li
et al. (2006) has previously demonstrated that the lung parenchyma can control ANG
Il local generation (extravascular) through cleavage of angiotensinogen available in
the tissue [48]. These data and our findings, demonstrate that, although there is no
plasma difference between RAS peptides, the imbalance between the expression of
receptors and peptides in the lung tissue could have a key role in the IPF

pathophysiology.
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Furthermore, our results also showed for the first time the significant functional
impact of the RAS components imbalance in the lungs. In addition, patients’
functional capacity was strongly associated with AT1R and Mas-R expression. The
increase in AT1R is associated with a worse lung function seen by the decrease
FVC% and FEV:1% while the opposite association was found with Mas-R. The
importance of these results is reinforced by Barczi et al. (2017) who studying patients
with IPF, found a positive correlation between quality of life and FVC (r=0.4, P<0.05)
[9], demonstrating that improving functional parameters, the patients well-being is
also improved. Therefore, more studies should be conducted to confirm these
important findings and contribute to improving the quality of life of those patients who
will suffer for the rest of their lives with the consequences of pulmonary fibrosis.

3.5 CONCLUSION

According to these data, it is doubtless that RAS involvement in IPF is far from
being clarified. However, our results demonstrated increased expression of AT1R
and reduced expression of Mas-R in the lung tissue of patients with IPF. We were
able to show that the imbalance between the receivers is associated with a reduced
lung function of patients. Thus, these findings open new horizons in the role of RAS
peptides in the pathophysiology of IPF, so that more studies need to be conducted to
clarify the real implications of this system in the disease development and

progression.
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Table 1 - Sample characterization and Pulmonary Function Test

Variables Control (n=6) Fibrosis (n=6) P
Age (years) 55.7+14.1 54 £12.7 0.83
Gender (male) 3 5

Weight (kg) 79.8 £ 20.57 72.5+8.94 0.67
Height (m) 1.69+0.12 1.72+0.13 0.34
BMI (kg/m?) 27.54 + 3.86 24.7 +£2.93 0.6
Previous smoking 2 3 0.6
FEV1% 81.9+145 46.5 £ 18.43 0.0041*
CVF% 86.3+13 43.83+£16.9 0.0006**
FEV1/CVF% 75.18 + 6.36 70 £ 35.7 0.13

BMI=body mass index; kg=kilogram; m=meter; FEV=forced expiratory volume in the first
second; FVC=forced vital capacity; %=Percentage. The data are presented as mean + SD.
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Figure 1 - Protein expression of AT1 and Mas receptors in lung tissue (n=12). A: Expression
of AT1 and Mas receptors in idiopathic pulmonary fibrosis lung tissue and control evaluated
by western blot. B: Protein quantification of AT1 receptor in idiopathic pulmonary fibrosis and

control lung tissue.
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4 CONCLUSAO

Nossos achados demonstraram de forma inédita que ha um desequilibrio
entre os receptores dos eixos ANGII/AT1R e ANG-(1-7)/Mas-R no tecido pulmonar
de pacientes com FPIl. Também evidenciamos que este desequilibrio esta associado
a reducao da funcao pulmonar. Ndo ha duvidas de que o envolvimento do sistema
na doenca estad longe de ser esclarecido, porém, nossos resultados abrem novos
horizontes em relagdo ao papel do SRA na fisiopatologia da FPI. Mais estudos
precisam ser conduzidos para esclarecer as reais implicacbes desse sistema no
desenvolvimento e progressdo da doenca. Nesse sentido, temos desenvolvido
estudo translacional para investigar a participacdo dos componentes do SRA na da
fibrose pulmonar idiopatica. Vislumbramos contribuir para entender a fisiopatologia
da doenca e para identificar promissores alvos terapéuticos visando a melhora da

gualidade de vida desses pacientes.



55

5 ANEXOS

ANEXO A - APROVACAO DO COMITE DE ETICA EM PESQUISA DA UFCSPA

UNIVERSIDADE FEDERAL DE
CIENCIAS DA SAUDE DE W
FORTO ALEGRE

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Andlise Trartslacinnal da participagéo do sistema renina angictensina e de citocinas
inflamatoriazs na fibrose pulmonar

Pesquisador: Katya “ianna Rigatto

Area Tematica:

Versao: 5

CAAE: B9947517.2.0000.5345

Instituigio Proponente: Universidade Federal de Ciéncias da Salde de Porto Alegre

Patrocinador Principal: FundagSo de Amparo a Pesquisa do Estado do Rio Grande do Sul

DADODS DO PARECER

Humero do Parecer: 2.619.733

Apresentacio do Projeto:

A Fibrose Pulmonar |diopatica (FPI) & uma doenca intersticial pulmonar com sobrevida media de tres anos,
que limita a capacidade respiratoria dos pacientes & possui alta morbimortalidade devido a falta de opcoes
terapeuticas. A eticlogia = o mecanismo fisiopatologico da doenca sao bastante complexos e ainda
desconhecidos, impossibilitando altemativas de tratamento gue reduzam as intemacoes e a necessidade de
transplante pulmonar. Atualmente, a hipotese mais aceita para a patogensse da doenca e a fibroproliferacac
e o acumulo excessivo de matnz extracelular. Tal evento no tecido pulmonar ccorre durante o reparo de
lesoes epiteliais alveolares, com a liberacac de mediadores com atividade pro-inflamatoria. Fortes
evidencias demonstram o envolvimento do sistema renina-angictensina (SRA) com a Fibrose Pulmonar
(FP). Dados ainda nao publicados do nosso laboratonio mestraram, em pacientes com FPI, uma significativa
reducac das concentracoes plasmaticas de Alamandina nesses pacientes, sem alteracao nas concentracoss
plasmaticas dos demais peptidecs. De fato, esta bem estabelecido na literatura que o eixo ECA-Angll-AT1
promove vasoconstricao, proliferacao e fibrose, enguanto que o eixo ECAZ-Ang-{1-T)-Mas induz
infrinsecamente efeitos de protecao aos pulmoes, contrapondo-se as acoes geradas pelo eixo ECA-Angll-
AT1. Acreditamos que, na FPl, ha um aumento da relacac entre a participacac do eixo ECA- Angll-AT1
versus o eixo ECAZ-Ang-(1-T)-Mas ou o ECAZ-Ang-(1-7)-Alamandina-MrgD, contribuindo para o
desenvolvimento e o avanco da inflamacao e da fibrose. Apesar do evidente envolvimento do sistema renina
angictensina relacionadoes a FPI, nenhum estudo foi

Enderego: Fua Samento Leite 245

Baimo: Samnente CEP: @0.050-170
UF: RS Municipio: PORTO ALEGRE
Telefone: [51)3303-8804 E-mail: cep@uiczpa edubr

Prlgirna 07 a0 05



56

UNIVERSIDADE FEDERAL DE
CIENCIAS DA SALDE DE W
PORTO ALEGRE

Caontnuagio do Parecer: 2 619.738

encontrado na literatura demonstrando a participacac desses eixos na fisiopatologia da doenca.
Acreditamos gue nos pulmoss dos pacientes com FPI ha um desequilibric na expressao dos peptideos que
compoem o SRA em favor do eixo fibrosante e constritor, representado pela ECA-Angll-AT1. Quiro aspecto
importante a ser pontuado & que o SRA nao tem sido considerado clinicamente no tratamento da FPL
Provavelmente iz=o se deva ao fato de que o uso dos inibidores da enzima conversora da angiotenzina e
dos bloqueadores do receptor AT1, nao trouxeram beneficios aos pacientes com FPIL. No entanto, os
avancos no conhecimento sobre o SRA e a descoberta recente de novos peptideos, alteram a interpretacac
sobre este sistema, exigindo um novo olhar sobre a participacao desses peplideos. Nossa proposta e inedita
& de grande interesse clinico, ja que pretende investigar a participacao do ‘nove™ SRA diretamente em tecido
pulmonar transplantado de pacientes com FPl e o2 possiveis efeitos beneficos do tratamento com
Alamandina efou Frutese-1,6-bisfosfato (FBP). Nosso grupo tem demonstrado as acoes protetoras da FBP
em uma variedade de condicoes patologicas. Um desses efeitos & a sua capacidade em diminuir a
profiferacao e reverter o fenotipo de miofibroblastos hepaticos atraves da diminuicao da sintese de TGF-1,
da expressac de colageno tipo 1 (Col-1) e aumento da expressao de PPAR- in vitro. Alem disso, a FBP
possui acao protetora contra radicais livres in vitro com celulas expostas a peroxido de hidrogenio,
impedindo a producac de malondialdeido, um indicador de peroxidacao lipidica, reduzindo a formacao de
produtos de oxidacao de proteinas. Em hepatocitos lesados com galactosamina, a FBP aumenta a relacao
glutationa oxidada/glutationa reduzida (GSHIGS5G) que e um importante sistemna antioxidante celular e
utilizado para avaliar o estado oxidativo celular. Em conjunto, esses achados nos levam a acreditar que o
tratamento com FBP pode ser uma alternativa como tratamento complementar na FPI, assim como a
Alamandina constitui um pepiides com acoes fisiologicas protetoras, muito convidativas do ponto de vista da
fibrose. E nosso objetivo contribuir para elucidar os possiveis mecanismos envolvidos nesta patologia ainda
sem cura e sem tratamento resclutivo. Se ficar demonstrade uma reducao no tecido pulmonar do eixo
Alamandina na FPI, assim como obzervamos anteriomente no plasma de pacientes com FPI, e ainda um
aumento dos efeitos inflamatorios e fibrosantes sera razoavel acreditar gque mais importante do que bloquear
o eixp ECA-Angll- AT1, podera ser estimular o eixo ECAZ-Ang-{1-7)-Alamandina-MrgD. Alem disso,
pretendemos testar os possiveis efeitos beneficos do tratamento com FBP efou Alamandina, tanto in vitro
quanto in vivo. Assim, no presente trabalho, o efeito desses tratamentos estara sendo avaliado em modelos
experimentais de fibrose pulmonar in vivo, & in vitro em fibroblastos provenientes tanto de pulmoss humanos
quanto de animais. A nossa proposta e inedita, factivel, interinstitucional e, se nossas hipoteses forem
demonstradas, podem gerar
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conhecimentes compativeis: 1- com a melhoria do manejo da FP e da qualidade de vida dos pacientes; e 2-
com a reducao do numero de intemacoes, de transplantes e dos custos para o Sistema Unico de saude.

Objetivo da Pesquisa:

Contribuir para o conhecimento da fisiopatologia da Fibrose Pulmonar ao analizar, tanto em pulmoes de
pacientes com fibroze pulmonar idiopatica quanto em animais com fibrose pulmonar induzida por
bleomicina, se ha diferenca na razac entre os eixos ECA-Angll-AT1 e ECAZ-Ang-[1-7T}- MAS/Alamandinag-
MrgD do sistema renina angiotensina; e a participacao de citocinas inflamatorias e do estresse oxidativo.

Avaliagao dos Rizcos e Beneficios:

Conforme documento de Informeagdes Basicas do Projeto:

Riscos:

Este estudo nao oferece riscos adicionais com relacao ao procedimento cirurgico, visto que o pedaco de
pulmac que sera utilizado seria refirado de gualquer forma e desprezado. Alem disso, embora todos os
cuidados serao obzservados no sentido de preservar a identidade dos pacientes, existe a possibilidade
remota de vazamento de informacoes.

Bensficics:

A nossa proposta e inedita, factivel, interinstitucional e, =2 nossas hipoteses forem demonstradas, podem
gerar conhecimentos compativeis: 1- com a melhoria do manejo da FP e da qualidade de vida dos
pacientes; e 2- com a reducao do numero de intermnacoes, de transplantes e dos custos para o Sistema
Unico de saude.

Comentarios e Consideragdes sobre a Pesquisa:

& pesquizadora principal encaminha emenda para acréscimo de instituicdo coparticipante, meodificagio no
cronograma de pesquisa e alteragSo no TCLE.

Tais solicitagfes estio justificadas no documento encaminhado.

Foram observadas as alteragdes realizadas nos documentos do projeto.

Consideragbes sobre os Termos de apresentagio obrigatdria:

Todos os termos de apresentagio obrigatoria foram incluidos.

Recomendagdes:

W&o ha recomendagbes.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Mao ha obices &ticos.
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Caontinuagio do Parecer: 2.619.738
Consideragoes Finais a critério do CEP:
De acordo com o parecer do Relator.
Este parecer foi elaborado baseado nos documentos abaixo relacionados:
Tipo Documento Arquivo Postagem Autor Situagdo
Informagdes Basicas| PB_INFORMACOES_BASICAS_111085 10/04/2018 Aceito
do Projeto 7 _E1.pdf 01:12:51
Outros declaracac_prontuario_publicacao_pdf 100472018 |Katya \ianna Rigatio| Aceito
010752

Outros declaracao_confidencialidade pdf 10/04/2018 |Katya Vianna Rigatto| Aceito
01-06-49

Outros declaracao_isencac_onus. pdf 10/04/2018 |Katya Vianna Rigatto| Aceito
01:08:02

Declaracao de declaracac_material_biologico_pdf 10042018 |Katya \ianna Rigatio| Aceito

Manuseio Material 01:02:58

Biologico

Biorepositonio

Biobanco

TCLE ! Termos de | TCLE_30_03_15.pdf 10/04/2018 |Katya \ianna Rigatto| Aceito

Assentimento / 01:00:54

Justificativa de

Auseéncia

Projeto Detalhado /| Projeto_com_alteracoes WVERSACQ Sdo| 10042018 |Katya Vianna Rigatto| Aceito

Brochura C 01:00-29

Investigador

Outros Carta_Resposta_05_01_2018_pdf 05/01/2018 |Katya Vianna Rigatto| Aceito
14:56:33

Outros autorizacao_chefia_responsavel_dom_vi| 05/01/2018 |Katya Vianna Rigatto| Aceito

cente scherer. pdf 14:5558
Outros anuencia_Fisiologia_Translacional_assi | 05012018 |Katya Vianna Rigatto|  Aceito
nado por pedro.pdf 132755

Outros Anuencia_laboratorioPUCRS pdf 05/01/2018 |Katya “Vianna Rigatto| Aceito
13:23:22

Folha de Rosto Folha_de_rosto pdf 19062017 |Katya Vianna Rigatto| Aceito
14:55:12

Declaracio de termodecompromissokatya pdf 19062017 |Katya Vianna Rigatto| Aceito

Pesquisadores 13:10:30

Situacio do Parecer:

Aprovado

Mecessita Apreciagio da CONEP:

Enderego: Fua Samento Leite 245

Baimo:  Sammento CEP: 90.050-170
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Telefone: (51)3303-R804 E-mail:

cepifuficspa. edu by

Piigira 04 da 35



UNIVERSIDADE FEDERAL DE

59

CIENCIAS DA SAUDE D GRGrarl "
PORTO ALEGRE
Caontnuagio do Parecer: 2 619.738
Mao
PORTO ALEGRE, 25 de Abril de 2018
Aszzinado por:
ELIANE DALLEGRAVE
{Coordenador)
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ANEXO B - APROVACAO DO COMITE DE ETICA EM PESQUISA DA
INSTITUICAO COPARTICIPANTE

IRMANDADE DA SANTA CASA
DE MISERICORDIA DE PORTO W
ALEGRE - ISCMPA

PARECER CONSUBSTANCIADO DO CEP
Elaborado pela Instituigio Coparticipants

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Analise Translacional da participagio do sistema renina angictensina e de citocinas
inflamatorias na fibrose pulmonar

Pesquisador: Katya Vianna Rigatto

Area Tematica:

Versao: 1

CAAE: B9947517 2.3001.5335

Instituigio Proponente: ISCMPA

Patrocinador Principal: Fundagio de Amparo a Pesquisa do Estado do Rio Grande do Sul

DADOS DO PARECER

Humero do Parecer: 2.691.887

Apresentagio do Projeto:

Estudo elinico fransversal, a ser realizado com ratos e 20 pacientes, destes pacientes 10 com Fibrose
Pulmenar idiopatica e 10 pacientes controle submetidos a transplante pulmonar por ressecgdo pulmonar
para o tratamento de carcinoma brénguico. Este estudo pretende obter conhecimento da fisiopatologia da
Fibrose Pulmonar ao analisar, tanto em pulmdes de pacientes com fibrose pulmonar idiopética quanto em
animais com fibrose pulmonar induzida por bleomicina, se ha diferenga na razfo enfre os eixos ECA-Angll-
AT1 e ECA2-Ang-{1-TH-MAS/Alamandina-MrgD do sistema renina angiotensing; & a participagio de citocinas
inflamatarias e do estresse oxidative, O principal resultado esperado seria gue o tratamento com frutose
elou Alamandina apresente beneficios significatives para a fibrose pulmonar. O principal resultado esperado
seria que o tratamento com frutose efou Alamandina apresente beneficios significativos para a fibroze
pulmonar.

Objetivo da Pesquisa:

O pesquisador declara sobre;

Ohjetivo Primario:contribuir para o conhecmento da fisiopatologia da Fibrose Pulmonar ao analisar, tanto
em pulmdes de pacientes com fibrose pulmenar idiopatica

guanto em animais com fibrose pulmonar induzida por bleomicina, se ha diferenga na razio entre os eixos
ECA-Angll-AT1 e ECAZ-Ang-{1-7-MAS/Alamandina-MrgD do sistema renina
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angiotensing; e a participacdo de citocinas inflamatdrias e do estresse oxidativo_In vive Em tecide pulmonar
de pacientes com fibrose idiopatica & em ratos com fibrose pulmonar induzida por bleomicina, avaliar a
relagdo entre a expressdo dos peptidens (ECA, Angll, AT1, AT2, ECAZ, Ang-(1-T), Mas, Alamandina e
MrgD) do =siztema reninaangictensina

Em ratos:Avaliar o efeito do tratamente com Alamandina efou com frutose-1,6-hifosfato sobre:- a pressdo
arterial sistémica e pulmonar,- a morfologia e a deposicéo de componentes de matriz extracelular do
parénquima pulmonar; - o perfil inflamatario e

oxidative; - a diferenciago, proliferagdo e indugio de transicdo do epitélic mesenquimal. In vitro Em
fibroblastos de pulmdes de pacientes com fibrose pulmonar idiopatica & em animais com fibrose pulmonar
induzida por bleomicina, tratades ou ndo com Alamandina efou com frutose-1,6-bifosfato, avaliar:- a relagdo
entre o5 componentes (ECA, Angll, AT1, AT2, ECAZ, Ang-(1-7), Mas, Alamandina, MrgD) do sistema
reninaangiotensina;-a deposigio de componentes de matriz extracelular; - o perfil inflamatorio e oxidativo;- a
diferenciacio, proliferagdo e indugio de transicdo do epitélio mesenguimal.

Avaliagio dos Riscos e Beneficios:

O pesquisador declara sobre:

Riscos:Este estudo ndo oferece riscos adicionais com relagio ao procedimento cirdrgico, visto que o pedago
de pulm@o que sera utilizado seria retirado de

gualguer forma e desprezado. Além disso, embora todos o cuidados serdo observados no sentido de
preservar a identidade des pacientes, existe a possibilidade remota de vazamento de informagdes.
Beneficios:

A nossa proposta € inédita, factivel, interinstitucional e, se nossas hipdteses forem demonstradas, podem
gerar conhecimentos compativeis: 1- com

a melhoria do manejo da FP e da qualidade de vida dos pacientes; e 2- com a redugdo do ndmero de
internagdes, de transplantes e dos custos para

o Sistema Unico de sadde.

Comentarios e Consideragies sobre a Pesquisa:

O pesquisador declara sobre:

Critério de Inclusdo: Critérios de inclusdo para o grupo com FPI (casos)1)Pacientes portadores de FPI
diagnosticada através de teste anatomopatologico compativeis com a doenga, que apresentem ou ndo de
HF;2)ldade a 18 anos;3)Pacientes que realizaram

fransplante de pulm3o por fibroze pulmonar idiopatica. Critério de inclusdo para o grupo controle
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1)Individuos sem diagnostico de FPI e hipertensio pulmonar (HP);2)  Ser de 18 anos, preferencialmente
com idade e sexo semelhante aos integrantes do grupo com FPI, mas ndo necessariamente respeitando um
perfeito pareamento.3)Pacientes submetidos a transplante pulmonar por resseccdo pulmonar para o
tratamento de carcinoma bronguico.Apos assinatura do Termo de Consentimento Livre e Esclarecido sera
pricrizada a obtengéo de 1 centimetro cdbico do pulméo retirade no momento do transplante, tanto dos
pacientes com FPI guanto dos pacientes submetidos ao transplante pulmonar para tratar carcinoma
bronquico. O tecido (1em3) que sera utiizado dos pacientes com carcinoma brongquico sera coletado na area
refirada ao redor do carcinoma, mas ndo parte do carcinoma. Esta &rea & sempre retirada no momento do
transplante como garantia de que todo o carcinoma foi removido. Dessa forma,pretendemos garantir a
utilizagdo de um tecido controle com caracteristicas semelhantes ao pulmdo de um individuo saudavel. As
areas a serem utilizadas serfo definidas pelo exame anatomopatologico do tumor ressecado bem como de
sua margem de ressecgdo considerada adequada do ponto de vista oncolgico, no caso de pacientes com
carcinoma bronguico. Segundo a equipe médica, liderada pela Dra Fabiola Adélia Perin que realiza os
transplantes, tal fragmento apresenta dimens&o imisgria, sem demandar aumento da rea de ressecgdo ou
comprometer o resultado terapéutico ou definicdes relevantes no diagndstico de enfisema ou de carcinoma
bronquico.Apds preencherem os critérios de inclusdo, e enquanto aguardam o transplante de pulméo, os
pacientes serdo abordados apds uma consulta de rotina para apresentagio da pesquisa, ocasifio em que
serdo convidados a participar. Agueles que concordarem, assinario o Termo de Consentimento Livre e
Esclarecido & durante o fransplante sera coletado 1 centimetro clbico do pulmé&o, tanto dos pacientes com
FPI quanto dos pacientes submetidos ao transplante pulmonar para tratar carcinoma bronguico.

Critério de Exclusdo: Critérios de exclusdo para ambos os grupos (casos e controles)1)Paciente com
distirbio clinico que comprometa sua participagdo ou conclusio neste estudo;2)Pacientes com diagndstico
de insuficiéneia candiaca;3)  Paciente que faga uso de antibidtices, inibidores da enzima conversora da
angiotensina (ECA); beta bloqueadores & blogueadores do receptor de angiotensina.

Consideragies sobre os Termos de apresentagio obrigatdria:

Foram anexados e estio adequados os seguintes documentos: Formulario de Inscricie de projetos de
Pesquisa — CEP da ISCMPA, Declaracdo de Confidencialidade no Estudo, Declaragio de Autorizagdo da
Chefia responsavel, Declaragio de isengio de dnus & Instituigio, TCLE, Declarago de ulilizagdo de dados
de prontuario & uso de publicagio.
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Recomendagdes:

Ha necessidade de adeguar:

- Cronograma: tem como data inicial de captagio de amostra em 24/05/2018, antes da aprovagdo do projeto
no CEP da Santa Casa.

- Orgamento: verificar diferengas de informagdes sobre orgamento, na PB InformagBes Basicas esta RS
£2.000,00 & no projeto estd RS 149,844 72

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Aprovado.

Consideragoes Finals a critério do CEP:
Apos avaliag@o do protocolo acima descrito, o presente comité ndo encontrou obices quanto ao
desenvolvimento do estudo em nossa InstituicBo e poderd ser iniclade a partir da data deste parecer.

Obs.: 1 - O pesguisador responsavel deve encaminhar & este CEP, Relatorios de Andamento dos Projetos
desenvolvidos na ISCMPA. Relatdrios Parcisis (pesquisas com duragio superior @ 8 meses), Relatorios

Finais (ac término da pesquisa) e os Resultados Obtidos (copia da publicagdo).

2 — Para o inicio do projeto de pesquisa, o investigador devera apresentar a chefia do servige (onde sera
realizada a pesquisa), o Parecer Consubstanciade de aprovagio do protocolo pelo Comité de Etica.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Amuivo Postagem Autor Situagdo
Informagdes Basicas| PE_INFORMACOES_BASICAS_DO_P | 03/05/2018 Aceito
do Projeto ROJETO 1121836.pdf 15:48:52
Outros Ficha_inscricao_|SCMPA pdf 02052018 |Katya Vianna Rigatio| Aceito
20-31:00

Outros declaracao_prontuario_publicacao_pdf 100472018 |Katya Vianna Rigatto| Aceito
01:07-52

Outros declaracao_confidencialidade. pdf 10/04/2018 |Katya Vianna Rigatto| Aceito
01:06:49
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Continuacio do Parecer: 2 551,887
Outros declaracao_isencac_onus. pdf 10/04/2018 |Katya Vianna Rigatto| Aceito
01:06:02
Declaracao de declaracao_matenal_biologico. pdf 10/04/2018 |Katya Vianna Rigatto| Aceito
Manuseio Material 01:02:58
Biologico |
Biorepositorio /
Biobanco
TCLE/ Temos de | TCLE_30 03 158.pdf 10/04/2018 (Katya Vianna Rigatio| Aceito
Assentimento / 01:00:54
Justificativa de
Auséncia
Projeto Detalhado ! | Projeto_com_alteracoes VERSAQD S.do| 10/04/2018 |Katya Vianna Rigatto| Aceito
Brochura c 01:00:29
Investigador
Outros Carta_Resposta_05_01_2018_pdf 05012018 |Katya Vianna Rigatto| Aceito
14:56:33
Outros autorizacao_chefia_responsavel_domi_vil 05012018 |Katya Vianna Rigatto| Aceito
cente scherer pdf 14:55:58
Outros anuencia_Fisiologia_Translacional_assi | 05/01/2018 |Katya Vianna Rigafto| Aceito
nado _por pedro.pdf 132755
Outros Anuencia_laboratorio_PUCRS pdf 05/0172018 |Katya \Vianna Rigatto| Aceito
13:23:22
Situagio do Parecen
Aprovado
Mecessita Apreciagio da CONEP:
Mo
PORTO ALEGRE, 05 de Junho de 2018
Aszsinado por:
ELIZETE KEITEL
(Coordenador)
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ISEN: 01565781

DESCRIPTION

Peptides is an international journal presenting original contributions on the biochemistry,
physiology and pharmacology of biological active peptides, as well as their functions that relate
to gastroenterology, endocrinclogy, and behavioral effects.

Peptides emphasizes all aspects of high profile peptide research in mammals and non-mammalian
vertebrates. Special consideration can be given to plants and invertebrates. Submission of articles
with clinical relevance is particularly encouraged.

Please bookmark this URL: http:/fwww.elsevier.com/locate/peptides

Us Mational Institutes of Health (NIH) voluntary posting ("Public Access") policy:
Peptides and Elsevier facilitate the author's response to the NIH Public Access Policy, For more details
please see the Guide for authors.

Benefits to authors:
We also provide many author benefits, such as free PDFs, a liberal copyright policy, special discounts
on Elsevier publications and much more. Flease click here for more information on our author services .

Guide for authors:
Please see our Guide for Authors for information on article submission.

Language Services:
Improve your academic writing skills. Elsevier's Language Editing services ensure your manuscript is
wrtten in correct scientific English before submission.

Support Center:
If you require any further information or help, please wvisit our Support Center,

Regulatory Peptides merged with Peptides in January 2015, The two joumals now shars a common
aims and scope and a consolidated editonal board under the title Peptides.

AUDIENCE

Feptide researchers, biochemists, neuroscientists, pharmacologists.

AUTHOR IMFORMATION PACK 3 Aug 2019 www.elsevier.com/locate/peptides 1



IMPACT FACTOR

2018: 2.659 © Clanvate Analytics Journal Citation Reports 2019

ABSTRACTING AND INDEXING

Science Citation Index
PubMed/Medline

Embase

Elsevier BIDBASE

BIOSIS Citation Index
Web of Science

Reference Update
Research Alert

Current Contents - Life Sciences
EMBiology

Chemical Abstracts
Medicine/MEDLARS Online
Scopus

EDITORIAL BOARD
Editor

Karl-Heinz Herzig, University of Oulu Institute of Biomedicine, P.O, Box 5000,, FIN-30014, Culu, Finland

Associate Editors

1.M. Conlon, Coleraine, Londonderry, United Kingdom
K. Takahashi, Sendai, Japan

ALA,. Butler, Saint Louis, Missouri, United States

H. Raybould, Davis, California, United States

Honorary Editors of the Peptides Editorial Board

A.J. Kastin, Pennington Biomedical Research Foundation, Baton Rouge, Louisiana, Unitad States
AN. Schally, University of Miami School of Medicine, Miami, Florida, United States
Editorial Advisory Board

S, Aydin, Blazig, Turkey

W.A. Banks, Seattle, Washington, United States
G. Beck-Sickinger, Leipzig. Germany

R.J. Bodnar, Flushing, Mew York, United States
G. Calo, Ferrara, Italy

3-¥. Chen, Jizushi, Taiwan

K.C. Chow. Hong Kong, Hong Kong

T.P. Davis, Tucson, Arizona, United States

G. de Lartigue, Gainesville, Florida, United States
S. Del Ry, Piza, Italy

W.C. De Mello, San Juan, Pusrto Rico

I. Depoortere, Leuven, Belgium

G.). Dockray, Liverpool, United Kingdom

1. Fahrenkrug, Kebenhavn S, Denmark

D. Fourmy, Toulouse, France

0.L. Franco, Brasilia-DF, Brazil

L. Gozes, Tel Aviv, Israsl

V. Grinevich, Heidelbarg, Garmany

T. Hakfelt, Stockholm, Sweden

1.1. Holst, Kebenhawvn S, Denmark

V.J. Hruby, Tucson, Arizona, United States

A. Inui, Kagoshima, Japan

M. Irwin, Coleraine, United Kingdam

R.T. Jensen, Bathesda, Maryland, United States
1. Kato, Miyazaki, Japan

5.H. Kim, Jeonju, Korea, Republic of

M. Kojima, Kurume, Japan
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M. Kowvalainen, Oulu, Finland

C.A. Maqggi, Firenze, Ttaly

L.K. Malendowicz, Poznan, Poland

M.L. Mangoni, Roma, Italy

E. Mervaala, HELSINKI, Finland

M. Minamino, Suita, Japan

T.W. Moody, Bethesda, Maryland. United States
R.). Nachman, College Station, Texas, United States
R. Nogueiras, Santiago de Compostela, Spain

F. Nyberg, Uppsala, Sweden

M.S. Palma, Rio Claro, Beazil

1LF. Rehfeld, Kobenhavn S, Denmark

1.M. Saavedra, Bethesda, Maryland, United States
1.M. Sabatier, Marszille, France

W.K. Samson, St Louis, Missouri, United States
P.P. Sayeski, Gainesville, Florida, United States
T. Shindo, Matsumeoto, Japan

5. Shioda, Shinagawa-Ku, Japan

A. Shulkes, Heidelberg, Victoria, Australia

R.C. Speth, Fort Lauderdale, Forida, Unitad States
A. Stengel, Bedin, Garmany

Y. Tache, Los Angeles, California, United States
Y. Ueta, Kitakyushu, Japan
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R. Wang, Lanzhou, China
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Founding Editor of Peptides
A.J. Kastin, Pennington Biomedical Research Foundation, Baton Rouge, Louisiana, Unitad States
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GUIDE FOR AUTHORS

Your Paper Your Way

We now differentiate between the regquirements for new and revised submissions. You may choose to
submit your manuscript as a single Word or PDF file to be used in the referesing process. Only when
your paper is at the revision stage, will you be requested to put your paper in to a "correct format’
for acceptance and provide the items required for the publication of your article.

To find out more, please visit the Preparation section below.

INTRODUCTION

Peptides is an international journal presenting orginal contributions on the biochemistry, physiclogy
and pharmacology of biclogical active peptides, as well as their functions that relate to
gastroenterclogy, endocnnology, and behavioral effects.

Peptides emphasizes all aspects of high profile peptide research in mammals and non-mammalian
vertebrates. Special consideration can be given to plants and invertebrates. Submission of articles
with dclinical relevance is particularly encouraged.

Types of paper

Res=arch articles Letter to the Editor. Review articles

submission checklist

Y¥ou can use this list to carry out a final check of your submission before you send it to the journal for
review. Flease check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

ne author has been designated as the comresponding author with contact details:
» E-mail address
» Full postal address

&ll necessary files have been uploaded:

Manuscript:

» Include keywords

» All figures (include relevant captions)

= All tables (including titles, description, footnotes)

» Ensure all figure and table citations in the text match the files provided
# Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

# Manuscript has been "spell checked' and "grammar checked'

» All references mentioned in the Reference List are cited in the text, and vice versa

# Permission has been obtained for use of copyrighted matenal from other sources (including the
Internst)

» A competing interests statement is provided, even if the authors have no competing interests to
declare

» Journal policies detailed in this guide have been reviewed

» Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center,

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.
Declaration of interest

all authors must disclose any financial and personal relationships with other people or organizations

that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
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applications/registrations, and grants or other funding. Authors must discdose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double- I:rlimi]I or the
manuscrpt file (lf"mgle blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ulimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

'.-'l.llllllll|:":".l-\."|'l L"'-' '-.- |”-'||l|'.-|'l ang a r"t'_'F' --1‘-' o
Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see "Multiple, redundant or concurrent
publication’ for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copynght-
holder. To verify onginality, your article may be checked by the onginality detection service Crossref
Similarity Check.

Preprints

Flease note that preprints can be shared anywhere at any time, in line with Elsevier's sharnng policy.
Sharing your preprints €.9. on a preprint server will not count as prior publication (see "Multiple,
redundant or concurrent publication® for more information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs aor
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that wiiting is free from bias, for instance by using 'he
or she', "his/her’ instead of 'he' or *his', and by making use of job titles that are free of stereotyping
(e.qg. 'chairperson’ instead of "chairman’ and flight attendant” instead of "stewardess").

Addition, deletion, or rearrangement of author names in the authorship of accepted
manuscripts

Before the accepted manuscript is published in an online issue

Requests to add or remowve an author, or to rearrange the author names, must be sent to the Journal
Manager from the corresponding author of the accepted manuscript and must include:

The reason the name should be added or removed or the author names reananged. Wntten
confirmation (email, fax, letter) from all authors that they agree with the addition, removal or
rearrangement. In the case of addition ar removal of authors, this includes confirmation from the
author being added or remaoved.

Requests that are not sent by the corresponding author will be forwarded by the Joumal Manager to
the corresponding author, who must follow the procedure as described above. Note that:

Joumnal Managers will inform the Journal Editors of any such requests. Publication of the accepted
manuschpt in an online issue 15 suspended until authorship has been agreed.

After the accepted manuscript is published in an onling issue Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above
and result in a corrigendum.

Author contributions

For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Fundlng acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements shﬂuld be formatted with the names of authors ﬁrst and CRediT role(s)
following. More details and an example
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Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuschpt and provide the definitive list of authors at the time of the onginal submission. Any
addition, deletion or rearmangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Cnly in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a commgendum.

{_-‘ r.-l_ll.] ..-'rlu.'l E-l' l'.-.' 'l
Upon acceptance of an article, authors will be asked to complete a "Journal Publishing Agreement’ (see
maore information on this). An e-mail will be sent to the corresponding author confirming receipt of

the manuschpt together with a "Journal Publishing Agreement’ form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other denwvative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
‘Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
Az an author you (or your employer or institution) have certain rights to reuse your work., More
information.

Elsavier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

.

Role of the funding source

You are requested to identify who prowvided financal support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had ne such involvement then this should
be stakted.

Funding body agreements and paolicies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

Open access

This journal offers authors a choice in publishing their research:

Subscription

» Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

* Mo open access publication fee payable by authors.

# The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo perod (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access
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» Articles are freely available to both subscribers and the wider public with permitted reuse.
» & gold open access publication fee is payable by authors or on their behalf, e.q. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (rejuse iz defined by the following Creative
Commons user licenses:

Creative Commons Attribution (CC BY)

Lets others distnbute and copy the article, create extracts, abstracts, and other revised versions,
adaptations or derivative warks of or from an article (such as a translation), include in a collective
work (such as an anthology), text or data mine the article, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or reputation.

Creative Commons Attribution-NonCommercial-NeDerivs (CC BY-NC-ND)

For non-commercial purpeses, lets others distrbute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author{s) and provided they do not alter or
maodify the article.

The gold Open access publication fee for this ]{:umal i= USD 3000, EI{E|UIE|IFI§| taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Gresn open access

Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution's repository after an embargo period. This is the wversion that has been accepted for
publication and which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription articles, an
appropnate amount of time is needed for journals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo peried and it begins from the
date the article is formally published online in its final and fully atable form. Find out more.

This journal has an embargo peried of 12 months.

Elsavier Researcher Academy

Researcher Academy 15 a free e-learmning platform designed to support early and mid-career
researchers throughout their ressarch joumey. The "Learn” environment at Ressarcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

language and language services
Flease write your text in good English. Only American usage is accepted, e.g., utilize, not utilise;
color, not colour; while, not whilst.

Authors who require information about language editing and copyediting services pre- and post-
submission please wvisit https://www.elsevier.com/languageediting or our customer support site at
http://service.elsevier.com for more information.

Submission

Cur online submission system guides you stepwise through the process of entering your article
details and uplc»adlng your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. &ll correspondence, |r11:|ud|ng n::-t|ﬁ{:at|{:n of the Editor's decision and requests for
rewision, is sent by e-mail.

PREPARATION
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NEW SUBMISSIONS

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

Az part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format ar lay-
cut that can be used by referees to evaluate your manuscript. It should contain high encugh guality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

Referances

There are no strict reguirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatiing requiremenis

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If wour article includes any Videos and/or other Supplementary matenial, this should be included in
your initial submission for peer review purposes.

Divide the article into ceady defined sections.

Peer review

This journal operates a single blind review process. All contnbutions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific guality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

Regardless of the file format of the onginal submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elzsevier). See also the section on Electronic artworl.

To avoid unnecessary errors you are strongly advised to use the "spell-check” and 'grammar-check'
functions of your word processor.

Article structure
Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to "the text’. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, aveoiding a detailed literature
survey or a summary of the results.

Material and methods

Prowvide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a prewviously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be descnbed.

Results
Results should be cear and concise. Results and Discussion sections should be separate, even for
papers submitted as Brief Communications.
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Discussion
This should explore the significance of the results of the work, not repeat them. Avoid extensive
citations and discussion of published literature.

Conclusion
The main conclusions of the study may be presented in a short Condusions section, which may stand
alone or form a subsection of a Discussion section.

Glossary
Flease supply, as a separate list, the definitions of field-specific terms used in your article. Italics are
not to be used for expressions of Latin ongin, for example, in vivo, et al., per se.

Appendices. If there is more than one appendix, they should be identified as A, B, etc. Formulaes
and equations in appendices should be given separate numbering: (Eq. A.1), (Eq. A.2), etc.; ina
subsequent appendix, (Eq. B.1) and so forth.

» Title. Concise and informative. Titles are often used in information-retneval systems. Avoid
abbraviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name betwesn
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Pravide the full postal address of each affiliation, induding the country name and, if available, the
e-mail address of each author

* Corresponding author. Clearly indicate who will handle correspondence at all stages of referseing
and publication, also post-publication. This responsibility includes answenng any future guenes about
Methodology and Matenals. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work descnbed in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). You can view example Highlights on
aur information site.

Abstract

& concise and factual single paragraph abstract without headings is required. The abstract should
state briefly the purpose of the research, the principal results and major conclusions. An abstract
is often presented separately from the artide, so it must be able to stand alone. For this reason,
References should be avoided. Also, non-standard or uncommon abbreviations should be avoided,
but if essential they must be defined at their first mention in the abstract tself.

We will not evaluate any abstracts or submissions outside the EES system. Editorials and letter to
the editor do not have an abstract.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictonal form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 = 1328 pixels (h = w) or proportionally more. The image should be readable at a size of 5 =
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.
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Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, "and’, 'of’). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords

will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements
Acknowledgements. Place acknowledgements, including information an grants received, before the
references, in a separate section, and not as a footnote on the title page.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers oo, vyyy];
the Bill 8. Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or ather resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units

Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their eguivalent in SI. For numbers, use decimal points (not
commas); use a space for thousands (10 000 and above).

Drugs
Proprietary (trademarked) names should be capitalized. The chemical name should precede the trade,
popular name, or abbreviation of a drug the first time it occurs.

Amino Acids
The first letter of the 3-letter abbreviations for amino acids should be capitalized.

Anesthesia

In describing surgical procedures on animals, the type and dosage of the anesthetic agent should be
specified. Curarizing agents are not anesthetics; if these were used, evidence must be provided that
anesthesia of suitable grade and duration was employed

Footnotes

Footnotes should be used spanngly. Number them consecutively throughout the artide. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Artwork

Electronic artwaork

General points

* Make sure you use uniform lettenng and sizing of your onginal artwork.

* Preferred fonts: Anal (or Helvetica), Times New Roman {or Times), Symbol, Courier.

» Number the illustrations according to their sequence in the text.

* Use a logical naming convention far your artwork files.
* Indicate per figure if it is a single, 1.5 ar 2-column fitting image.
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» For Word submissions only, you may stll provide figures and their captions, and tables within a
single file at the revision stage.

# Please note that individual figure files larger than 10 MB must be provided in separate source files.
& detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electranic artwork is finalized, please "save as' or
conwvert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Wector drawings. Embed the font or save the text as "graphics'.

TIFF (or JPG): Colar or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JFG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

# Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
» Supply files that are too low in resolution,

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or
MS Office files) and with the comect resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.0., ScienceDirect and other sites) in addition to color reproduction in print. Further
information on the preparation of electronic artwork.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a deschption of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Table
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Mumber tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results

described elsewhere in the artide. Please avoid using vertical rules and shading in table cells.

*4]

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublizhed results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If thess
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with erther 'Unpublished results' or
"Personal communication’. Citation of a reference as "in press' implies that the item has been accepted
for publication.

Web references

Az a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscrpt by citing them
in your text and including a data reference in your Reference List. Data references should incude the
following elements: author name(s), dataset title, data repository, version (where available), yvear,
and global persistent identifier. Add [datasst] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.
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Reference management software

Maost Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when prepanng their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yvet available for this journal,
please follow the format of the sample references and otations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remaove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.com/use-citation-style/peptides

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreCffice.

Reference farmatting

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author{s) name(s), journal title/
book title, chapter titlefarticle title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Mote that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yvourself they should be arranged according to the following examples:

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number{s) must always be given. &ll references should be in
English - native language publications other than English are not accepted. References for normal
research articles should be less tham 50.

List: The list of references is arranged alphabetically and then numbersd (numbers in square
brackets).

Examples:

Reference to a journal publication:

[1] van der Geer 1, Hanraads JAJ, Lupton RA. The art of wiiting a scientific article. 1 Sci Comrmun
2000;163:51-9,

Reference to a book:

2] Strunk Jr W, White EB. The elements of style. 3rd ed. New York: Macmillan; 1979.

Reference to a chapter in an edited book:

[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, Mew York: E-Publishing Inc; 1999, p. 281-304.

[4] M. Oguro, S. Imahiro, 5. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015, http://dx.dolorg/10.17632/
¥wj2snb3or.1.

Mote shortened form for last page number. e.g., 51-9, and that for more than & authors the first 6
should be listed followed by "et al.” For further details you are referred to "Uniform Requirements
for Manuscnpts submitted to Biomedical Journals" (J Am Med Assoc 1997;277:927-934) (ses also
hitp:/ weww. nlm.nih. gov/bsd/uniform_reguirements. hitml).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Data visualization

Include interactive data visualizations in your publication and let your readers interact and engage
maore closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your matenal together with the article

and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
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supplementary matenal during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a p"E'ﬂ'lDUu version. Please switch off the Track Changes’ option
in Microsoft Office files as these will appear in the published version.

[ —— A= F
,l':l\,—-.--' Arch dala

This ]l:nurnal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of cbservations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algonithms, protocols, methods and other useful matenals related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References” section for more information about data citation. For more information on depositing,
sharning and using research data and other relevant research materials, visit the research data page.

Data linking

If wou have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, vou can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuschpt, using the following format: Database: oo (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algonthms, protocols, and methods) associated with your
manuschpt in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For maore information, visit the Mendeley Data for journals page.

Data in Brief

You have the option of converting any or all parts of your supplementary or additional raw data into
ane or multiple data articles, a new kind of article that houses and describes your data. Data articles
ensure that your data iz actively reviewed, curated, formatted, indexed, given @ DOI and publicly
available to all upon publication. You are encouraged to submit vour article for Data in Brief as an
additional item directly alongside the revised version of your manuscript. If your research article is
accepted, your data article will automatically be transferred owver to Data in Brief where it will be
editorially reviewed and published in the open access data journal, Data in Brisf. Please note an open
access fee of 600 USD is payable for publication in Data in Brief. Full details can be found on the Data
in Brief website. Please use this template to write your Data in Brief.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE
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Online proof correction

Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer guestions from the Copy Editor
Web-hased proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, induding alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Signiﬂ:anl: l:hanges to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check Cﬂl"E-‘ﬁ..l“'ﬁl' before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The comresponding author will, at no cost, receive a customized Share Link prowviding 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
shanng the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the artice DOT link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from

Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will

be published.
& Copyright 2018 Elsevier | https:/www. elsevier.com
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