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Abstract:

Objective: The GJB2:c.35delG mutation is very common among the individuals with
non-syndromic hearing impairment at Monte Santo City of countryside state of Bahia,
which makes necessary the study of the frequency of the mutation on the general
population. Methods: This study investigated 269 non-deaf individuals for the
GJB2:c.35delG variant through DNA Sanger sequencing. Results: 9 out of the 269
individuals were heterozygous carriers for the mutations, resulting in 3,35% of the
genotypic frequency. Discussion: Other studies corroborates with the frequency
found, due the European ancestry of the city and the high frequency of endogamic
marriage. Conclusions: Beyond have a homozygous mutant high frequency among
NSHI individuals, Monte Santo also has an elevated frequency of heterozygous

carriers of this variant.

Keywords: Non-syndromic hearing impairment, GJB2, c.35delG, Connexin26,

Genetics, Monte Santo.



l.Introduction

Hearing impairment (HI) is characterized by the decrease or inability of the
auditory system transmit sound. Considered the most common sensory deficit, once
it affects 2: 1000 live births. HI can be classified as prelingual, when the deficiency
manifests itself to be severe or profound before the oral language acquisition. It is
also known that 2 to 4 children in a thousand will become hearing impaired before
adulthood (post-lingual HI) [1-3].

HI also can be classified by the type: conductive, central, mixed or
sensorineural, due the affected anatomical segment that prevents the sound
transmission; by the severity: mild, moderate, severe or profound, depending on the
threshold of decibels that the affected individual can hear; by the progression over
the time, being progressive or non-progressive; and by the laterality, if both ears are
affected or not[2,4,5].

HI can be an environmental and / or genetic etiology [2,5]. Genetic cases can
be divided into syndromic, when involves other different signs and symptoms besides
deafness, or an isolated HI, known as Non-syndromic Hearing Impairment (NSHI),
which is commonly associated with the sensorineural type hearing loss and affects
prelingual age individuals [2,5,6].

More than 80 genes have already been associated with NSHI, of these, more
than 50 have autosomal recessive inheritance pattern mutations[1,7,8]. In this group
is included the GJB2 gene, in which more than 100 pathogenic mutations associated
with HI have already been described. Depending on the population studied, it was
observed that pathogenic mutations on the GJB2 gene are responsible for up to 50%
of NSHI cases [9].

The GJB2 gene was the first gene associated with non-syndromic genetic Hl
with autosomal recessive inheritance pattern described by Kelsell et al. (1997) [10].
The HI caused by mutations in the GJB2 gene is characterized by being prelingual,
profound, bilateral and non-progressive [11]. This gene codes the connexin 26
(Cx26) protein, which is involved in the formation of gap junctions and plays a key
role in controlling the flow of potassium ions between the ciliated cells and the
endolymph in the cochlea, playing a crucial role in hearing, transforming the sound
vibration in an electrical impulse that is transmitted to the cochlear nerve [10,12].

One of the mutations in the GJB2 gene first associated with NSHD was GJB2:
c.35delG (rs80338939) described in European and Pakistani populations [13,14].



This variant is considered to be one of the most frequent in Caucasian populations,
accounting for about 70% of NSHI cases [15,16]. In Brazil, the variant frequency
varies between 0,8% at Northeast region, 1,17% at South region, 1, 56% at
Southeast region, and 2,12% at North region [12].

In Monte Santo, a city of countryside state of Bahia with 52338 inhabitants
[13]that has high frequency of consanguineous marriage, low immigration rate,
subdivision of the population in smaller villages and farms, and high frequency of
some genetic disease, including NSHI. 152 individuals were identified with the
condition, witch 24,7% had the GJB2:c.35delG mutation identified as cause of the
hearing loss [14-17].

This study aims to investigate the frequency of the GJB2:c.35delG mutation in
a general Monte Santo population sample.

2.Subjects and Methods

2.1.Population Sample

This study is a subproject from the main project called Census “Genetics in
Sertao”: Classic and Molecular Epidemiology about Genetic Diseases in the City of
Monte Santo-BA (Certificate of Presentation for Ethical Consideration number
17885313.1.1001.0049 and Feedback Number 379.010).To carry out the Monte
Santo census, a randomized draw of 2.5% of the 13,000 families living in this CITY
was carried out, followed by another draw of 1 member from each selected family,
according to the distribution of the population according to the performance of the
Family health teams of the city. All the 325 sorted individuals were invited to
participate and to the ones that accepted, it was signed the Term of Consent and
collected 4ml of peripherical blood in EDTA tube for each participant, besides an
ancestry questionnaire.

In this study was analyzed 269 healthy, non-deaf individuals coming from the
sortition, for the GJB2:¢.35delG (rs80338939) mutation investigation.
2.2.Molecular Analyses

The genomic DNA was extracted from the collected peripherical blood during
the expeditions to the city of Monte Santo-BA, following the kit producer

recommendations (Extraction Kit Mini Spin Plus — Biometrix, Biopur),then applied in



2,5% agarose gel and submitted to the electrophoresis process to verify the sample
integrity.

After the genetic material was obtained, it was made a Polimerase Chain
Reaction (PCR)[18]to amplify a 332 base pairs (BP) fragment of the second exon of
the GJB2 gene.

The amplification reaction was realized starting with 100ng of genomic DNA,
using the Forward (5 — TCTTTTCCAGAGCAAACCGC- 3’) and Reverse (5 -
GCTGGTGGAGTGTTTGTTCACACCCGC — 3’) primers. The cycle used consisted of
a starting denaturation: 95°C for 5 minutes, followed by 35 repetitions of denaturation,
primer annellation and strands extension: 95°C-1 minute, 62°C-1 minute, and 72°C-2
minutes; to finish, the PCR, it was realized a final extension cycle of 72°C for 10
minutes.

The PCR product was also submitted to an electrophoresis process in a 2,5%
agarose gel to be confirm that the reaction worked, and the region of interest was
amplified, comparing to a molecular weight ladder.

The PCR product was then purified using commercial kits (Wizard SV Gel and
PCR Clean-Up System, Promega) and sequenced by Sanger methodology [19]. The
sequencing reaction was precipitated with 80ul of isopropanol 70% followed by
resuspension with 10ul of formamide Hi-Di (Thermo Fisher Scientific), and
desaturated at 95°C for 5 minutes followed by thermic shock in ice for 2 minutes for
then be analyzed in capillary electrophoresis in automatic sequencer 3130x| of
Applied Biosystems® from Thermo Fisher Cientific.
2.3.Data analyses

The data obtained through capillary electrophoresis was analyzed in BioEdit
version 7.0.5.3 software for the variant identification. The results also was analyzed
on GENEPOP on the WEB version 4.2 calculate the Hardy-Weinberg (H-W) Test p-

value.

3.Results
The sequencing ofGJB2exon 2 in general population of Monte Santo-BA
showed9 heterozygous for the GJB2:c.35delG mutation and 260 wild-type

homozygous. As expected none mutant homozygous was found.



Genotype Number of individuals (N)  Genotypic Frequency (%)

Wild-type homozygous 260 96,65
Heterozygous 9 3,35
Total 269 100

Table 1

Absolute number of individuals and Genotypic Frequency of Wild-type homozygous
and GJB2:c.35delG heterozygous.

The c.35delG variant allelic frequency was 1,67%. The p-value for the H-W

test wasn'’t statistically significant (p-value: 1,0), suggesting that the population is in

equilibrium with H-W.

4.Discussion

The city of Monte Santo was described by have a higher frequency of NSHI
than Bahia and Brazil (0,29, 0,17 and 0,18 respectively)[20]. Considering the

GJB2:c.35delG the main mutation causing NSHI, the frequency of this variant in

Monte Santo affected individuals (24,4%) shows higher frequencies than other

Brazilians cities and even other countries (Table 2).

Location Frequency (%)
Monte Santo 24,1
Espirito Santo 3,9
Sao Paulo 7.3
Brazil (General) 6,5
Mexico 2,6
France 6,3
Italy (Northern) 16,9
Italy 30,2
Croatia 25,4
Bulgaria (Bulgarian and Turkish) 39,2
Altai Republic (all Russian) 9,2
Turkey 53

Iran (Azerbaijani) 15,3




Iran (Ardabil) 18,0
Iran 10,0
China (Han) 0,8
China 0,1
Saudi Arabia 6,4
South Africa (Limpopo) 0,0
Table 2

Frequency of the GJB2:c.35delG homozygous individuals among NSHI (Adapted
from Manzoli (2013) [20]

In this study was found a frequency of the GJB2:c.35delG mutation of 1,67%.
This result corroborates with other studies that evaluated populations without NSHI,
like Sartorato (2001) in S&o Paulo, with 620 random new-borns that identifies that
0,97% were heterozygous for the variant[21].

In Oliveira’s (2007) study, was descript the frequency of the variant
GJB2:c.35delG in different Brazilian regions, by city of study, was described, and in
some of them the mutation was not found, as in Sorocaba-SP, in others, frequency
ranged from 0.67% (Porto Alegre - RS) to 4.16% (Espirito Santo do Pinhal - SP) [17].

Gasparini (2000) evaluates the frequency of this variant in a control sample in
19 different European population, the frequency varies between 0% (United
Kingdom) to 3,38% (Italy-Sardinia)[22]. In that study can be observed the
heterogeneity in GJB2:c.35delG distribution when related to geographic region,
emphasizing the variant presence in Portugal, Spain and ltaly, countries that
population had great importance during the formation process of Brazilian population.

The GJB2:c.35delG variant is very common in Europe and Gasparini (2000)
study suggests one single origin for the mutation on some point of Europe or Middle
East [22].

Genetic ancestry was evaluated in the Monte Santo City through the study of
biparental markers informers of ancestry that shown a frequency differential of more
than 30% between geographically distinct population, as well as evaluating
uniparental markers (Y chromosome and mitochondrial DNA). On that study,

Machado (2012) described the ancestry of Monte Santo-BA predominantly European



10

(61%, in HI individuals) Between the homozygous individuals for the mutation
GJB2:c.35delG there is an even higher European contribution (82,9%)[16].

Oliveira (2004) study, evaluates the genotypic frequency in Asian, European
and African Brazilian descendants, founds the frequencies 0,0%, 2,0% and 1,0%
respectively for the GJB2:c.35delG variant, reaffirming the importance of European
ancestry in the population history[23].

Although the absolute number of carriers of the variant was low, the genotypic
frequency of mutant homozygous among NSHI could be explain by the high
frequency of endogamic marriage, as described by Machado (2012), increasing the
chances to the next generation inherit both mutant alleles[16].

The p-value being 1,0 shows the population is in H-W equilibrium and will
maintain stable if won’t suffer any evolutionary pressure. As seen in Machado (2012)
study, Monte Santo is a city with low immigration tax, been the most part coming from
the borderer cities[16], favoring the continuity of the variation frequency on the
population.

It was described that individuals with HI caused by GJB2:c.35delGand others
GJB2 variations may have a better hearing performance with early childhood
cochlear implants[24,25]. Individuals that don’t undergo implantation until adult age
don’t usual respond to words and phonemes[25].

The GJB2:c.35delG mutation could be added to the newborn screening
program in the city as it recently happened to the arylsulfatase B (ARSB) gene, which
variations may lead to Mucopolysaccharidosis VI phenotype, alongside the screening
for other disease like Phenylketonuria, hypothyroidism and hemoglobin disorders
[15,26]. This newborn screening could help to early identify new cases of hearing-
impaired individuals due to the variant and give the proper genetic counseling to
them and their families [27,28].

Testing for known the etiology of HI is an essential step to the treatment, such
early cochlear implants in children. The GJB2:c.35delG mutation isn’t the only
variation responsible for NSHI on Monte Santo, although being one of the most
important, so testing for this and other variants in neonatal screening is essential for
improve the early diagnosis and so the life quality of hearing impaired individuals.

This is the first study to describe the GJB2:c.35delG frequency in a
representative sample of the Monte Santo’s general population, which may help

describe the risk for the population and future generations.
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5. Conclusion

Given its characteristics, Monte Santo is described by high frequencies of
genetic diseases as NSHI. Previous studies already indicate that GJB2:c.35delG
variant was one of the main between the affected individuals, but the present study
indicates that the frequency of carries is high in general population, which means that
the risk is extended to future generations. Other studies like this become necessary
in population with characteristics and history similar to Monte Santo, primarily the
borderer cities to compare the profile of the populations.
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2.Proposta de submissao

2.1Revista:

O International Journal of Pediatric Otorhinolaryngology € publicado em
cooperacdo com a American Academy of Pediatrics Section of Otolaryngology and
Bronchoesophagology, a Asociacion Argentina de Otorrinolaringologia vy
Fonoaudiologia Pediatrica, a Association Francgaise d’Otorhinolaryngologie
Pédiatrique, a Australasian Society of Paediatric Oto-Rhino-Laryngology, a British
Association for Paediatric Otorhinolaryngology, a Dutch/Flemish Working Group for
Pediatric Otorhinolaryngology, a European Society for Pediatric Otorhinolaryngology,
a Hungarian Society of Otorhinolaryngologists Section on Pediatric
Otorhinolaryngology, a Interamerican Association of Pediatric Otorhinolaryngology, a
Italian Society of Pediatric Otorhinolaryngology, the Japan Society for Pediatric
Otorhinolaryngology, a Polish Society of Pediatric Otorhinolaryngology, e a Society
for Ear, Nose and Throat Advances in Children.

Tem a intengéo de disseminar informacgao sobre cura, tratamento e prevencao
sobre desordens otorrinolaringoldgicas em infantes e criancas, incluindo desordens
de comunicacéo, voz, fala, linguagem, doencas de cabeca e pescoco, laringologia,

rinologia, broncoesofagologia e otologia cirdrgica.
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GUIDE FOR AUTHORS

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

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
e E-mail address
e Full postal address

All necessary files have been uploaded:

Manuscript:

¢ Include keywords

¢ All figures (include relevant captions)

¢ All tables (including titles, description, footnotes)

e 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

e Manuscript has been 'spell checked' and 'grammar checked'

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

e Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

e 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

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

For further information, visit our Support Center.

BEFORE YOU BEGIN

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

If the work involves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed. The sex of animals must
be indicated, and where appropriate, the influence (or association) of sex on the results of the study.

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
applications/registrations, and grants or other funding. Authors must disclose any interests in two
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places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately 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.

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 copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

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

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 or
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 writing 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.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Authors are expected to consider carefully the list and order of authors before submitting their
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
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.

Only 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 corrigendum.

In line with the position of the International Committee of Medical Journal Editors, the journal will not
consider results posted in the same clinical trials registry in which primary registration resides to be
prior publication if the results posted are presented in the form of a brief structured (less than 500
words) abstract or table. However, divulging results in other circumstances (e.g., investors' meetings)
is discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.
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Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enrollment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with International Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be included at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.

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
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 derivative 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
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

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

You are requested to identify who provided financial 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 no such involvement then this should
be stated.

Funding body agreements and policies

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.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

This journal offers authors a choice in publishing their research:

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

¢ No open access publication fee payable by authors.

e The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (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

¢ Articles are freely available to both subscribers and the wider public with permitted reuse.

e A gold open access publication fee is payable by authors or on their behalf, e.g. 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 (re)use is defined by the following Creative
Commons user licenses:

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

For non-commercial purposes, lets others distribute 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
modify the article.

The gold open access publication fee for this journal is USD 2650, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green 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 version 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
appropriate 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 period and it begins from the
date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher 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 (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

AUTHOR INFORMATION PACK 19 Feb 2019 www.elsevier.com/locate/ijporl 8


https://www.elsevier.com/about/open-science/science-and-society
https://www.elsevier.com/about/policies/sharing/accepted-manuscript
https://www.elsevier.com/about/policies/sharing/published-journal-article
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/open-science/open-access
https://www.elsevier.com/about/open-science/open-access/journal-embargo-finder
https://researcheracademy.elsevier.com/
http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
https://www.elsevier.com/about/policies/patient-consent

Our online submission system guides you stepwise through the process of entering your article
details and uploading 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. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

International Journal of Pediatric Otorhinolaryngology

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then sent to a minimum of two
independent expert reviewers to assess the scientific quality 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.

International Journal of Pediatric Otorhinolaryngology Extra

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then sent to a minimum of two
independent expert reviewer to assess the scientific quality 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.

Submit your article
Please submit your article via http://ees.elsevier.com/ijporl/default.asp.

Referees

Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

PREPARATION

This journal operates a single blind review process. All contributions are typically sent to a minimum of
two independent expert reviewers to assess the scientific quality 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

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

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

Abstract

For Full Length Articles (Research Papers) a structured abstract, by means of appropriate headings
(e.g. Objectives, Methods, Results, Conclusion), should provide the context or background for the
research and should state its purpose, basic procedures (selection of study subjects or laboratory
animals, observational and analytical methods), main findings (giving specific effect sizes and their
statistical significance, if possible), and principal conclusions. It should emphasize new and important
aspects of the study or observations. Abstracts for Case Reports should not exceed 100 words and
should not have a structured format. Abstracts for Review Papers may be structured or non-structured
depending on author preference.
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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, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide 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 previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

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

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e 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 between
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.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

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

e Present/permanent address. If an author has moved since the work described 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.

Immediately after the abstract, provide a maximum of 6 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.
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the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].
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Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

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.

e Provide captions to illustrations separately.

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

e Submit each illustration as a separate file.

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.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

e 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
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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.

Illustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

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.

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.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M,,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

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.

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.

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/international-journal-of-pediatric-otorhinolaryngology
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

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]]. van der Geer, J.A.J. 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¢c.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 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.

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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Authors should use gene notation and symbols approved by the HUGO Gene Nomenclature Committee
(HGNC). Human gene symbols and loci should be italicized and protein products should not. Both
should be written in capital letters. Avoid listing multiple gene names. If the authors would like to
use the most historically used gene name, please denote this in the introduction at first mention of
the gene (e.g: 'GSDME (also known as DFNA5)) and constantly use one name throughout the text. If
the manuscript includes the names of microRNAs, the authors should use the Sanger nomenclature
(e.g: miR-96). Similar to gene names, authors can include and use the historically used name as
long as it is denoted.

The most up-to-date guidelines are summarized on the Mutation Nomenclature Homepage
(http://www.hgvs.org/varnomen/). At first mention of a variant we ask authors to provide both the
cDNA and protein change separated by a semicolon (e.g:c.122A>G; p.His41Arg). Afterwards, authors
should only reference the protein change when discussing the variant. In some cases, such as splice-
altering variants using the cDNA name is acceptable throughout the text (e.g: c.919-2A>G).

Authors must include the RefSeq and version number (e.g: NM_004004.5) in both the materials and
methods table legend where the gene is mentioned. Authors are asked to report the genomic position
of all variants reported in tables. If there is not a corresponding table with variant information, the
authors are asked to provide a supplemental table which includes the genomic positions of the variants
in the text.

Authors should include the MIM ID's of both genes and phenotypes at the first mention of the gene
name and phenotype (e.g: 'WFS1 (MIM: 606201)' or 'Wolfram syndrome 1 (MIM: 222300)")

Pedigrees should be drawn according to the recommendations of the National Society of Genetic
Counselors (PMID: 18792771 ).

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.

This journal 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 observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials 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,
sharing and using research data and other relevant research materials, visit the research data page.

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.
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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).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript 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 more information, visit the Mendeley Data for journals page.

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

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 questions from the Copy Editor.
Web-based 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, including 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. Significant changes 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 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. 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 article DOI link.

Observational studies are required to use STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines. The STROBE statement may be found here: http://www.strobe-
statement.org/index.php?id+strobe-home. The appropriate checklist must be included in the
manuscript submission (e.g. cohort, case-control, or cross-sectional studies).

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.
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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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3.Appendix

Location Frequency (%) Study
Monte Santo-BA 3,35 This Study
Denmark 21 [22]
Norway 0,53 [22]
Estonia 4,44 [22]
United Kingdom 0,0 [22]
Germany 2,0 [22]
Belgium 0,53 [22]
Holland 2,25 [22]
France (Brittany) 1,04 [22]
France 0,5 [22]
Czech Republic 2,05 [22]
Slovenia 0,54 [22]
Bulgaria 0,63 [22]
Portugal 2,22 [22]
Spain 2,5 [22]
Italy 3,12 [22]
Italy (Sardinia) 3,38 [22]
Malta 2,78 [22]
Greece 3,03 [22]
Turkey 2,67 [22]
Sao Paulo (Not Stated) 0,97 [21]
Belém-PA 2,13 [12]
Sorocaba-SP 0,0 [12]
Sé&o José do Rio Preto-SP 2,22 [12]
Espirito Santo do Pinhal-SP 4,16 [12]
Jundiai-SP 1,0 [12]
Patos de Minas-MG 1,0 [12]
Porto Alegre-RS 0,67 [12]
Joinville-SC 1,1 [12]
Curitiba-PR 2,0 [12]
Fortaleza-CE 0,81 [12]

Appendix 1

Genotypic frequency of the GJB2:c.35delG heterozygous individuals around Europe and

Brazil.



