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RESUMO

As doengas parasitarias continuam sendo de grande preocupacdo para satde publica,
especialmente entre individuos de paises subdesenvolvidos com baixo status socioecondomico.
De acordo com a Organizacdo Mundial da Saude, 12 das 20 doencas classificadas como
Doencgas Tropicais Negligenciadas tém origem parasitiria e afetam desproporcionalmente
criangas e mulheres, trazendo consequéncias econdmicas, sociais ¢ de saide para mais de 1
bilhdo de pessoas em todo o mundo. Historicamente, o diagnostico parasitologico tem sido
baseado na identificacdo morfoldégica por meio da microscopia de luz e coloragdes
histoquimicas. No entanto, existem desafios no fornecimento de diagnosticos rapidos,
confidveis e robustos para varias parasitoses, ¢ além disso a selecdo do teste mais adequado
ainda ¢ um obstaculo importante no combate a essas doengas. Descobertas recentes demonstram
que organismos parasitarios, c¢lulas hospedeiras infectadas e células hospedeiras estimuladas
por antigenos parasitarios podem liberar vesiculas extracelulares que desempenham papel-
chave na interagao parasito-hospedeiro, na evasao imunoldgica e nos processos relacionados a
infec¢do do hospedeiro. As vesiculas extracelulares sdo estruturas delimitadas por membrana
que sdo liberadas no espago extracelular e carregam diversas biomoléculas, incluindo proteinas,
lipidios, acidos nucleicos e metabolitos, influenciando diretamente as células-alvo. Essas
estruturas tém recebido atengdo consideravel dada a sua importancia na interacdo patdogeno-
hospedeiro e potenciais aplicacdes na descoberta de biomarcadores diagndsticos. As vesiculas
extracelulares podem ser detectadas em varios fluidos corporais, incluindo sangue, saliva,
liquido amniodtico e urina. Compreender a composi¢cdo das vesiculas extracelulares e suas
alteragdes durante o processo infeccioso, pode ser utilizado no desenvolvimento de
biomarcadores para o diagnostico precoce de infecgdes, assim como identificar alvos
imunologicos. Portanto, esta revisdo de literatura tem como objetivo elucidar o papel das
vesiculas extracelulares de protozoarios nas interagdes parasito-hospedeiro e sumarizar seu
contetdo molecular, fornecendo informagdes para aquisicao de novas ferramentas que possam
ser utilizadas no diagndstico de doencas parasitarias como a malaria, doenca de Chagas,
leishmaniose, tricomoniase, giardiase, amebiase e encefalite amebiana granulomatosa.

Palavras-chave: Vesiculas extracelulares; biomarcadores; exossomos; microvesiculas;
protozoarios.



ABSTRACT

Parasitic diseases remain a significant public health concern, particularly among individuals in
underdeveloped countries with low socioeconomic status. According to the World Health
Organization, 12 of the 20 diseases classified as Neglected Tropical Diseases are of parasitic
origin and disproportionately affect children and women, bringing economic, social, and health
consequences to more than 1 billion people worldwide. Historically, parasitological diagnosis
relied on morphological identification through light microscopy and histochemical staining.
However, challenges persist in providing rapid, reliable, and robust diagnoses for various
parasites, and selecting the most appropriate test remains a major hurdle in combating these
diseases. Recent findings have revealed that parasitic organisms, infected host cells, and host
cells stimulated by parasitic antigens can release extracellular vesicles that play key roles in
host-parasite interactions, immune evasion, and in processes related to host infection.
Extracellular vesicles are membrane-bound structures discharged into the extracellular space
that can carry diverse biomolecules including proteins, lipids, nucleic acids, and metabolites,
directly influencing target cells. Given their significance in host-pathogen interactions and
potential applications in diagnostic biomarker discovery, these structures have gained
considerable attention. The extracellular vesicles can be detected in various bodily fluids,
including blood, saliva, amniotic fluid, and urine. Understanding the composition of
extracellular vesicles and its alterations during infection can be harnessed to develop
biomarkers for early infection diagnosis and identify immunological targets. Therefore, this
literature review aimed to elucidate the role of protozoa extracellular vesicles in host-parasite
interactions and summarize their cargo, providing information for acquisition of novel
diagnostic tools in malaria, Chagas disease, leishmaniasis, trichomoniasis, giardiasis,
amebiasis, and granulomatous amebic encephalitis.

Keywords: Extracellular vesicles; biomarkers; exosomes; microvesicles; protozoa.
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1 INTRODUCAO

As doengas parasitarias sdo um grupo de enfermidades causadas por helmintos,
protozoarios e ectoparasitos, que possuem grande impacto nos tropicos e subtrdpicos,
principalmente entre pessoas com baixo nivel socioecondmico. Apesar dos avangos no
conhecimento e na pratica médica, as doengas parasitarias continuam sendo um fardo
significativo para a satde global'. E estimado que a malaria tenha causado a morte de cerca de
627 mil pessoas em 2020, sendo 96% dos casos na Africa e 80% em criangas menores de 5
anos®. Além da malaria, 12 das 20 condi¢des classificadas pela Organizagio Mundial da Satde
(OMS) como Doengas Tropicais Negligenciadas (DTNs) sdao de origem parasitaria. As DTNs
afetam desproporcionalmente criangas e mulheres e trazem consequéncias econdmicas, sociais
e sanitarias para mais de 1 bilhdo de pessoas ao redor do mundo e merecem especial atencao
dos orgdos de saude publica’.

A malaria ¢ uma doenca causada por protozoarios do filo Apicomplexa que pertencem
ao género Plasmodium e sdo transmitidos através da picada da fémea de mosquitos do género
Anopheles. Existem seis espécies capazes de infectar o ser humano, incluindo Plasmodium
falciparum, Plasmodium vivax, Plasmodium ovale, Plasmodium knowlesi, Plasmodium
malariae e Plasmodium cynomolgi, que passam por 10 ou mais estagios morfoloégicos durante
seu ciclo evolutivo. No hospedeiro, apenas um pequeno numero desses estagios provoca
sintomas clinicos e a grande maioria dos pacientes infectados produz poucos (ou nenhum)
sintomas. Os sintomas da doenga incluem, por exemplo, febre, anemia, coma e € resultado da
biologia do parasito em conjunto com a resposta fisiopatologica humana*>.

As leishmanioses sdao um complexo de doencas causadas por mais de 20 espécies de
protozoarios do género Leishmania. Cerca de 700.000 a 1 milhdo de novos casos de
leishmaniose ocorrem anualmente no mundo, resultando em até 30.000 mortes. Além disso,
estima-se que 350 milhdes de pessoas vivem em regides de risco em 98 paises®. A transmissio
dos parasitos ¢ mediada por mosquitos flebotomineos e pode seguir um ciclo antropondtico ou
zoonotico que também varia conforme a regido geografica. O surgimento dos sintomas na
leishmaniose ¢ dependente da interacdo complexa entre a espécie de Leishmania e a resposta
imune do hospedeiro. A infeccdo pode ser assintomadtica ou ainda se manifestar como doenga
cutinea, mucocutinea ou a forma visceral que pode ser letal se nio tratada’?.

A doenga de Chagas (DC) ou tripanossomiase americana ¢ uma doenga tropical

transmitida por vetores e causada pelo protozoario Trypanosoma cruzi. Com o aumento do



processo migratorio, a DC que antes era endémica das américas atualmente infecta 8 milhdes
de pessoas ao redor do mundo’. Durante a fase aguda da infec¢io a maioria dos pacientes é
assintomatico, enquanto a fase cronica sintomatica ¢ observada anos depois, com cerca de 30%
evoluindo para complicagdes cardiacas e digestivas que ameagam a vida. A cardiomiopatia
chagésica ¢ a principal causa de cardiomiopatia ndo isquémica na América Latina e afeta 30%
dos pacientes infectados'®.

A giardiase ¢ uma das principais doencas diarreicas em todo o mundo, com mais de 300
milhdes de casos por ano, principalmente em paises de baixa renda e em desenvolvimento'!. A
infec¢do € causada pelo protozoario entérico e extracelular Giardia duodenalis (sindnimos
Giardia lamblia e Giardia intestinalis). Apesar da maioria dos casos serem assintomaticos, a
giardiase pode cursar com diarreia aquosa, esteatorreia, ndusea, dor abdominal, vomito e perda
de peso. Além disso, a principal consequéncia da colonizagdo pelo parasito ¢ a ma absor¢ao de
nutrientes que pode trazer prejuizos substanciais no desenvolvimento de criangas acometidas'?.
Pouco ¢ conhecido sobre os mecanismos associados as sindromes pos-giardiase, mas a infec¢ao
por Giardia também pode resultar em sindrome do intestino irritivel e alergias alimentares'.

A tricomoniase ¢ a infeccdo sexualmente transmissivel nao-viral mais comum no
mundo, causada pelo patogeno extracelular Trichomonas vaginalis. Cerca de 156 milhdes de
novos casos sao registrados por ano e apesar de ndo ser uma doenga de notificacdo obrigatéria
sua incidéncia ¢ maior que a de outras infec¢des que fazem parte deste grupo, como clamidia,
sifilis e gonorreia'®. Atualmente 80% das infecgdes sdo assintomaticas'®, o que viabiliza a
colonizag¢do cronica do trato urogenital de homens e mulheres, trazendo complicagdes de saude
como infertilidade, doenca inflamatdria pélvica, distirbios gestacionais e predisposi¢do ao
cancer cervical e de prostata'é. Ainda, existe uma correlacdo positiva entre a infec¢o por 7.
vaginalis € o aumento da aquisicdo e transmissdo do HIV!"8,

A amebiase € uma infec¢ao negligenciada e um grande problema de satde publica para
os paises em desenvolvimento, acometendo 50 milhdes de pessoas por ano e levando a cerca
de 100.000 mortes'’. O agente etioldgico da enfermidade sdo protozodrios extracelulares ndo-
flagelados da espécie Entamoeba histolytica que causam quadros de diarreia em regides com
superlotacio, falta de saneamento e falta de abastecimento de 4gua potavel*’. Apesar da maior
parte das infec¢des serem assintomaticas, o parasito pode invadir a mucosa intestinal e causar
dor abdominal, diarreia, disenteria, colite invasiva e perda de peso. Além disso, alguns
individuos manifestam os sintomas extraintestinais, como abscessos hepaticos, pulmonares ou

cerebrais, 0 que leva a riscos graves e até fatais®'.



As amebas do género Acanthamoeba sdo microrganismos cosmopolitas que podem
viver como organismos de vida livre em solo, 4gua e ar, ou como parasitos quando dentro dos
tecidos do hospedeiro??. Esses protozodrios sdo os agentes etiolégicos da encefalite amebiana
granulomatosa e da ceratite por Acanthamoeba em individuos higidos. As infec¢des por
Acanthamoeba constituem-se como um sério risco a saide humana, porque apesar da baixa
ocorréncia mundial apresenta alta taxa de mortalidade, principalmente entre individuos
imunocomprometidos?*2*. A esses fatores, soma-se a falta de recursos para o diagnostico e
tratamento direcionado para a infec¢do, associado principalmente ao conhecimento insuficiente
da patogénese, fisiopatologia e mecanismos de resposta imune do hospedeiro contra os
antigenos de Acanthamoeba®’.

A identificagdo morfoldgica dos estagios do ciclo de vida dos parasitos usando
microscopia Otica e coloragdes histoquimicas tem sido a base do diagndstico parasitologico por
décadas. Contudo, apesar de altamente util em regides de baixa renda e com alta carga
parasitaria, apresenta a problematica da falta de clinicos experientes para realizacdo de

diagndsticos rapidos e precisos?®?’.

O advento da biologia molecular e sua posterior
implementagdo no diagndstico parasitologico possibilitou um grande aumento da capacidade
de detectar e identificar simultaneamente varios organismos parasitarios em amostras clinicas
e nos vetores naturais. Ainda assim, a indisponibilidade de diagndsticos rapidos, confiaveis e
robustos para muitas parasitoses ¢ a escolha do teste classificado como mais adequado para
outras representam grandes desafios?®. Dentro desse contexto, vesiculas extracelulares com
seus papéis fundamentais na comunicacdo parasito-hospedeiro e propriedades
imunomoduladoras, representam potenciais ferramentas para o diagndstico de doencas
parasitarias.

O termo genérico vesiculas extracelulares (VEs) se refere a um grupo heterogéneo de
estruturas envoltas por bicamada lipidica derivadas dos mais diversos tipos celulares. A
producdo de VEs constitui um processo bastante conservado em todos os dominios da vida,
incluindo bactérias, arqueias e eucariotos?. Inicialmente vistas apenas como “poeira celular”,
hoje sabe-se que sdo muito importantes na sinalizacdo de processos celulares fisiologicos e
patologicos®®. As VEs podem carregar diferentes moléculas, incluindo proteinas, lipidios,
DNA, RNA mensageiro ¢ microRNAs, que tém implicagdes diretas na célula-alvo®!. Assim, as
VEs interagem com as células-alvo por contato e posterior fusdo com a membrana plasmaética,
0 que permite a integracdo de proteinas transmembrana e a liberagdo de seu contetido na célula-

alvo®’. As VEs podem ser encontradas em quase todos os fluidos corporais, incluindo sangue,
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saliva, fluido amnidtico e urina, e também podem ser coletadas a partir do sobrenadante de
culturas celulares®*-*.
Diversos estudos mostram que uma quantidade substancial de moléculas parasitarias ¢

3536 células hospedeiras

transportada através das VEs liberadas diretamente por parasitos
infectadas por parasitos’’ e células hospedeiras estimuladas por antigenos parasitarios>®,
tornando-as ferramentas em potencial para auxiliar no diagndstico de doengas parasitarias.
Assim, a presente revisao tem como objetivo sumarizar o conhecimento disponivel acerca das
VEs de protozodarios de importancia clinica com relagdo ao seu papel na interagdo parasito-

hospedeiro e potencial para servir como biomarcadores diagnosticos relevantes e eficazes.

1.1 OBJETIVOS

1.1.1 Objetivo geral

Revisar a literatura sobre as vesiculas extracelulares de protozoarios de importancia
clinica e verificar seu potencial como possiveis biomarcadores de aplicagdao no diagndstico de
doengas parasitarias causadas por Plasmodium spp., Leishmania spp., Trypanosoma cruzi,

Giardia duodenalis, Trichomonas vaginalis, Entamoeba histolytica e Acanthamoeba spp.

1.1.2 Objetivos especificos

a) Revisar o papel das vesiculas extracelulares na comunicacao parasito-hospedeiro
das doengas parasitarias: leishmaniose, doenca de Chagas, malaria, giardiase,
tricomoniase, amebiase e encefalite amebiana primadria;

b) Compilar o conteido biomolecular das vesiculas extracelulares dos agentes
infecciosos causadores de parasitoses, a fim de servir de instrumento para
desenvolvimento de novas ferramentas que atuem no diagnéstico dessas infecgoes;

¢) Abordar a importancia da aquisicdo de novos métodos para o diagnostico de doengas
parasitdrias para controlar, direcionar a terapéutica e limitar a propagacdo dos

agentes parasitarios.
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3 CONCLUSAO E PERSPECTIVAS

Os resultados obtidos no desenvolvimento deste trabalho de conclusdo de curso
permitem as seguintes conclusdes:

- Os parasitos se comunicam com os hospedeiros por meio de vesiculas extracelulares e
estas podem oferecer informagdes importantes sobre novas moléculas especificas como alvos
potenciais para o diagnostico de doengas parasitarias nos proximos anos;

- Apesar dos estudos fornecerem evidéncias de abordagens baseadas em vesiculas
extracelulares para auxiliar no diagnostico da malaria, doenca de Chagas e leishmaniose, ainda
ha uma lacuna quanto a capacidade de deteccao dessas estruturas em amostras de pacientes com
giardiase, tricomoniase, amebiase e encefalite amebiana granulomatosa;

- O desenvolvimento de painéis diagnosticos usando vesiculas extracelulares com
moléculas especificas de parasitos pode favorecer a intervengdo clinica, promovendo um
prognostico favoravel dos pacientes;

- Este estudo serve como base para guiar futuras pesquisas de desenvolvimento de novos
métodos diagnosticos destinados a controlar, direcionar a terapéutica e limitar a propagagdo dos

agentes parasitarios.
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manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement 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
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any requests approved by the Editor will result in a corrigendum.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
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e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

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

* Use a logical naming convention for your artwork files.

¢ Provide captions to illustrations separately.

e Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file.

e Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

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

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert 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): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
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TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

» Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e 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 correct 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.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

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

slac

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. Number 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 article. Please avoid using vertical rules and shading in table cells.

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. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
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 either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As 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 manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name
of the preprint server, as part of the reference. The preprint DOI should also be provided.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.
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Reference management software

Most 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 preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations 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 remove field codes from different reference
management software.

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.

Example: "..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ...."

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1]3]. van der Geer, J.A.]. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51-59. https://doi.org/10.1016/j.5¢.2010.00372.

Reference to a journal publication with an article number:

[2] 1. van der Geer, J.A.]J. Hanraads, R.A. Lupton, 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:

[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.
Reference to a website:

[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).

Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
Xwj98nb39r.1.

Reference to software:

[7] E. Coon, M. Berndt, A. Jan, D. Svyatsky, A. Atchley, E. Kikinzon, D. Harp, G. Manzini, E. Shelef,
K. Lipnikov, R. Garimella, C. Xu, D. Moulton, S. Karra, S. Painter, E. Jafarov, S. Molins, Advanced
Terrestrial Simulator (ATS) v0.88 (Version 0.88), Zenodo, March 25, 2020. https://doi.org/10.5281/
zenodo.3727209.

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

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills" with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.
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Include interactive data visualizations in your publication and let your readers interact and engage
more 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 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 material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

Data linking

If you 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, you 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
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

AFTER ACCEPTANCE

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do not
have an e-mail address then paper proofs will be sent by post) or a link will be provided in the e-
mail so that authors can download the files themselves. To ensure a fast publication process of the
article, we kindly ask authors to provide us with their proof corrections within two days. Elsevier now
provides authors with PDF proofs which can be annotated; for this you will need to download the free
Adobe Reader, version 9 (or higher). Instructions on how to annotate PDF files will accompany the
proofs (also given online). The exact system requirements are given at the Adobe site.

If you do not wish to use the PDF annotations function, you may list the corrections (including replies
to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections quoting line
number. If, for any reason, this is not possible, then mark the corrections and any other comments
(including replies to the Query Form) on a printout of your proof and scan the pages and return via e-
mail. Please use this proof only for checking the typesetting, editing, completeness and correctness
of the text, tables and figures. Significant changes to the article as accepted for publication will only
be considered at this stage with permission from the Editor. We will do everything possible to get your
article published quickly and accurately. It is important to ensure that all corrections are sent back
to us in one communication: please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing 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. 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 article DOI link.
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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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