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RESUMO

Introdugao: A ataxia espinocerebelar ou doenga de Machado-Joseph (SCA3/MJD) é
causada por uma expansdo dominante da sequéncia de trinucleotideos CAG
(CAGexp) no gene ATXN3. Sabe-se que a idade de inicio (AO) é 55% definida pelo
comprimento de CAGexp, em que quanto maior a expansido, mais cedo aparece o
primeiro sintoma, o qual pode variar para cada individuo. Alguns genes relacionados
ao mecanismo de reparo do DNA, como o PMS1 e o PMS2 foram apontados como
provaveis modificadores da AO, e que poderiam, portanto, ajudar a explicar os 45%
de variabilidade restantes. A hipotese adotada consiste em averiguar se variantes
associadas ao maior efeito da rota estdo também associadas a adiamentos da AO
ou vice-versa. Métodos: foram estudadas 160 pessoas sintomaticas portadoras de
SCA3/MJD, diagnosticadas anteriormente pelo Servico de Genética Médica (SGM)
do Hospital de Clinicas de Porto Alegre (HCPA), cujos dados clinicos, tamanhos do
CAGexp e amostras de DNA estavam guardados nos bancos de dados e
biorrepositérios do grupo de neurogenética, que concordaram em participar do
estudo, aprovado previamente pelo comité de ética institucional (GPPG 2023-0302).
A idade na qual as pessoas ou seus circunstantes notaram os primeiros sintomas foi
considerada a idade de inicio da doenca (AOfs). Nas suas amostras de DNA foram
genotipados os seguintes polimorfismos de nucleotideos unicos (SNPs), com prévia
indicacdo de alteragao de efeito no gene e com aceitaveis frequéncias dos alelos
"menores" (MAF) definidas em bancos de dados publicos: o rs3791767 (alelos A e
C, A sendo candidato a neuroprotetor) no PMS1 e o rs1805323 (alelos G e T, G
sendo candidato a neuroprotetor) no PMS2. Os trés possiveis gendtipos foram
determinados em cada locus. A distribuicdo das AOfs foi comparada entre os
gendtipos usando-se a ANOVA ajustada para o CAGexp mediano do grupo,
usando-se um p-valor de 0,05. Resultados: 151 pessoas ataxicas tiveram o
rs3791767 (PMS1) genotipado: 81, 55 e 15 das mesmas apresentaram
respectivamente os gendtipos AA, AC e CC. Nestes grupos, as AOfs médias (DP)
para um CAGexp de 75 repeticbes foram de 32,15 (9,66), 35,16 (11,28) e 31,07
(11,21) anos (p = 0,984). O rs1805323 (PMS?2) foi genotipado nas 160 pessoas: 147,
12 e uma unica delas apresentaram os gendtipos GG, GT e TT, respectivamente. As
AOfs destes gendtipos, para uma CAGexp de 75 repeticdes, foram de 33,11 (10,35),
34,42 (12,54) e 20 anos (p= 0,337). Discussao: Nossos resultados descartam
efeitos do rs3791767 (PMS1) sobre a AOfs da SCA3/MJD. O rs1805323 (PMS2)
tampouco apresentou efeitos significativos sobre a AOfs, mas a MAF encontrada na
nossa amostra para o alelo T (0,02) foi bem menor do que a esperada (0,11), o que
pode ter prejudicado o poder do nosso estudo.

Palavras-chave: Doenca de Machado-Joseph; ataxia espinocerebelar tipo 3;
SCA3/MJD; PMS1; PMS2; reparo do DNA.



ABSTRACT

Introduction: Spinocerebellar ataxia or Machado-Joseph disease (SCA3/MJD) is
caused by a dominant expansion of the CAG trinucleotide sequence (CAGexp) in the
ATXN3 gene. It is known that the age of onset (AO) is 55% defined by the length of
CAGexp, where the longer the expansion, the earlier the first symptom appears,
which may vary for each individual. Some genes related to the DNA repair
mechanism, such as PMS1 and PMS2, have been identified as probable modifiers of
OA, and could therefore help explain the remaining 45% of variability. The hypothesis
adopted is to find out whether variants associated with a greater route effect are also
associated with OA postponements or vice versa. Methods: 160 symptomatic people
with SCA3/MJD, previously diagnosed by the Medical Genetics Service (SGM) of the
Hospital de Clinicas de Porto Alegre (HCPA), whose clinical data, CAGexp sizes and
DNA samples were stored in the neurogenetics group's databases and
biorepositories, who agreed to participate in the study, previously approved by the
institutional ethics committee (GPPG 2023-0302) were studied. The age at which
people or their relatives noticed the first symptoms was considered the age of onset
of the disease (AOfs). In their DNA samples, the following single nucleotide
polymorphisms (SNPs) were genotyped, with prior indication of an effect change in
the gene and with acceptable "minor" allele frequencies (MAF) defined in public
databases: rs3791767 (alleles A and C, A being a candidate for neuroprotective
allele) in PMS1 and rs1805323 (alleles G and T, G being a candidate for
neuroprotective allele) in PMS2. The three possible genotypes were determined at
each locus. The distribution of AOfs was compared between the genotypes using
ANOVA adjusted for the average CAGexp of the group, using a p-value of 0.05.
Results: 151 ataxic people had rs3791767 (PMS17) genotyped: 81, 55 and 15 of
them had the AA, AC and CC genotypes respectively. In these groups, the average
AOfs (SD) for a CAGexp of 75 repeats were 32.15 (9.66), 35.16 (11.28) and 31.07
(11.21) years (p = 0.984). The rs1805323 (PMS2) was genotyped in 160 people: 147,
12 and only one of them had the GG, GT and TT genotypes, respectively. The AOfs
of these genotypes, for a CAGexp of 75 repeats, were 33.11 (10.35), 34.42 (12.54)
and 20 years (p= 0.337). Discussion: Our results rule out the effects of rs3791767
(PMS1) on the AOfs of SCA3/MJD. Neither did rs1805323 (PMSZ2) show significant
effects on AOfs, but the MAF found in our sample for the T allele (0.02) was much
lower than expected (0.11), which may have affected the power of our study.

Keywords: Machado-Joseph Disease; spinocerebellar ataxia type 3; SCA3/MJD;
PMS1; PMS2; DNA repair.
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1 INTRODUGAO COMPREENSIVA

1.1 A Doenga de Machado-Joseph (SCA3/MJD)

A Doenca de Machado-Joseph, também conhecida ataxia espinocerebelar
tipo 3 (SCA3/MJD), € uma patologia neurodegenerativa dominante causada por
uma expansao da sequéncia CAG (CAGexp) no gene ATXN3 (Kawaguchi et al.,
1994). Esse gene esta localizado no brago longo do cromossomo 14 (14q32.1) e a
sequéncia CAG é encontrada no éxon 10 desse cromossomo (Takiyama et al.,
1993).

O tamanho dos alelos CAGn normais é polimérfico na populagao geral e varia
entre 3 a 40 trinucleotideos (Durr et al., 1996; van de Warrenburg et al., 2005), que
séo transmitidos de forma estavel para a prole (Sena et al. 2021). O intervalo entre
41 e 51 repeticdes € muito raramente encontrado nas populagcdes normais. A menor
sequéncia repetitiva associada a presenca de sintomas ataxicos foi a de 52
repeticbes (Sena et al.,, 2021), mas esse CAGexp € muito raro. No Brasil, por
exemplo, as menores CAGexp até hoje descritas tinham 65 repeticoes (de Castilhos
et al 2014). CAGexp podem ter transmissdes bastante instaveis e geralmente isso
resulta em aumentos do CAGexp transmitido de uma geragao para a outra (Sena et
al., 2021).

Como consequéncia do CAGexp, a proteina ataxina-3 adquire uma cadeia
expandida de poliglutaminas (poliQ). Essa cadeia possui um efeito neurotoxico,

caracterizado como um ganho de fungéo nas células neuronais.

A proteina ataxina-3 é detectada em diversos tecidos embrionarios e também
adultos (Ichikawa et al., 2001; Riess et al., 2008), e possui fungdes diferentes no
organismo, incluindo a ubiquitinizagdo, por isso, expressao de ataxina-3 nao €
restrita as areas do sistema nervoso central mais caracteristicamente afetadas pela
doenga (Riess et al., 2008). Algumas de suas isoformas, detectadas apenas em

individuos SCA3/MJD, ndo tém sua funcdo bem estabelecida, mas a expressao é



idéntica quando comparada a expressao em individuos saudaveis. Portanto, o nivel
de expressao nao possui relagdo com a gravidade da doenga ou com o tamanho de
CAG (Paulson et al., 1997a; Tait et al., 1998).

O tamanho da CAGexp é um importante modificador do gendtipo da
SCA3/MJD, ou seja, quanto maior a CAGexp, mais cedo a doencga € desencadeada
€ mais graves sado os sintomas. Essa correlacao invertida entre CAGexp e a idade
de inicio (AO, do inglés "age at onset") ocorre também em outras doengas de poliQs,
como a doenga de Huntington (HD) e outras SCAs. Porém, a CAGexp explica
somente 55,2% da variabilidade da AO (de Mattos et al., 2018b). Na figura de
correlacdo entre AO e CAGexp, como mostra a Figura 1, é possivel perceber-se a
grande variagao na AO associada a cada tamanho de CAGexp (Saute & Jardim,
2015).

Os primeiros sintomas da SCA3/MJD sao neurologicos e predominam 0s
déficits motores, como a ataxia de marcha e de membros, a dificuldade de
degluticdo e o prejuizo na articulagdo da fala. Além disso, sdo comuns a sindrome
piramidal, incluindo hiperreflexia e espasticidade, sinais extrapiramidais como
distonias e parkinsonismo, disturbios da motricidade ocular e também do sono,
perda de peso e alteracbes cognitivas (Saute & Jardim, 2015), como mostra a

Figura 2.

Geralmente, os primeiros sintomas da SCA3/MJD aparecem na vida adulta,
sendo a idade de inicio do primeiro sintoma (AOfs, do inglés “age at onset of first
symptom") média de aproximadamente 38 anos (Mattos et al., 2018). Porém, néo
ha consenso na literatura cientifica sobre o que marcaria o inicio da doenca. Alguns
estudos utilizam o primeiro sintoma (AOfs), seja ele qual for, como o marcador do
inicio da doencga (por exemplo, Jardim et al., 2001 e Franga et al., 2009). Outros
trabalhos (por exemplo, Tezenas du Montcel et al., 2014b; Tezenas du Montcel et al.,
2014a; Raposo et al., 2015) utilizam a idade de inicio da ataxia de marcha (AOga, do
inglés, “age at onset of gait ataxia”). Neste trabalho, foi adotada a AOfs, pois era o

dado disponivel para as amostras estudadas.
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Os portadores de CAGexp em fases anteriores a sua percepc¢ao da doencga,
ou seja, nao ataxicos, sdo caracterizados como portadores assintomaticos ou
pré-ataxicos. Porém, ja se percebem nesses individuos pré-ataxicos alteragoes
subclinicas, como as do metabolismo da glicose no SNC (Soong and Liu 1998), no
perfil de citocinas (da Silva Carvalho et al., 2016), na difusividade da agua na
substancia branca (de Oliveira et al., 2023 PMID: 37193796), em escalas clinicas e
nos movimentos oculares (de Oliveira et al., 2023 PMID: 33438269).

Figura 1. Associagao entre o comprimento da sequéncia CAGexp e a idade de inicio dos
sintomas em SCA3/MJD
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Figura 2. Um esquema da sequéncia de eventos patogenéticos e de suas consequéncias
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1.2 O reparo do DNA como modificador da AO e os genes PMS1 e PMS2

Durante a replicagado do material genético das células, podem ocorrer erros que
resultam em danos ao DNA. O reparo do DNA acontece por meio de varios
mecanismos como a reparacao por excisao de bases, por excisdo de nucleotideos e
reparacdo de “missmatch’, além da recombinacdo homdloga e da unido

ndo-homologa das extremidades.

A investigacdo dos genes envolvidos no reparo do DNA como possiveis
modificadores da AO em poliglutaminopatias como a HD e as SCAs é recente. Entre
0s genes citados como possiveis modificadores de AO pela literatura cientifica
recente estdo FAN1, PMS1, PMS2, LIG1, MSH3, TRIM29 e RAG.

Os genes do reparo do DNA nao tinham sido cogitados como modificadores
das doencas devidas a CAGexp, até que dois estudos de associagcdao genbmica
ampla (GWAS) levantaram sua forte associacdo a variagbes nas AO dessas
condigdes. O consoércio "Genetic Modifiers of Huntington Disease" (GeM-HD, de
2015 e sua atualizacdo de 2019) identificou trés genes de reparo de DNA (PMS1,
PMS2, LIG1) como modificadores da idade de inicio de HD. O estudo de Bettencourt
(2016) mostrou associacdo do gene PMS2 e a AO da HD e também das ataxias
espinocerebelares em conjunto, incluindo a SCA3/MJD. Nosso grupo de pesquisa
demonstrou que o FAN1 em associagao com o ATXN2 também modifica a AO, nos

pacientes com SCA3/MJD da coorte do nosso estado (Mergener et al., 2020).
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1.3 Justificativa

A SCA3/MJD é uma ataxia muito rara, mas de importante relevancia no
estado do Rio Grande do Sul (RS). Entre as SCAs, a SCA3/MJD ¢é a mais frequente
no RS (de Castilhos et al., 2014), a sua prevaléncia de individuos sintomaticos
sendo de 7:100.000 (Rodriguez-Labrada et al., 2020). Além disso, € a SCA com
maior prevaléncia tanto no Brasil quanto no mundo (Sequeiros et al. 2012). Por isso,
o presente trabalho faz-se necessario para realizar novas investigacées em relagao
a doenca, contribuindo assim com o conhecimento sobre fatores que modulam a sua

idade de inicio.

No presente trabalho, foram pesquisados os genes PMS1 e PMS2, integrantes
da rota MMR (do inglés, “mismatch repair”’). Ambos os genes foram escolhidos para
serem estudados em conjunto, pois sdo subunidades que, com o MLH1, formam
complexos MutL. PMS1 foi um dos modificadores identificados nos GWAS do
GeM-HD, enquanto o gene PMS2 demonstrou acelerar as expansdes somaticas na
célula (LAHUE, 2020), também em HD.

Para cada gene candidato, selecionamos entdo um polimorfismo de
nucleotideo unico (SNP, do inglés “single nucleotide polymorphism”) para ser
estudado como marcador candidato. Para um SNP ser selecionado, sua frequéncia
populacional deveria ser compativel com um estudo local em pacientes SCA3/MJD
que tivesse poder - pois a SCA3/MJD é rara. A frequéncia do alelo mais raro (MAF,
do inglés “minor allele frequency’) deveria ser de pelo menos 10%. Além disso, o0s
SNPs selecionados deveriam ter evidéncias ao menos iniciais de produzirem efeitos

funcionais sobre os peptidios traduzidos.

Com base nesses critérios, selecionamos o rs3791767 no PMS1 e o
rs1805323 no PMS2. Os detalhes estdo descritos na Tabela 1.
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Tabela 1. Os SNPs rs3791767 e rs1805323

Gene SNP Alelo Aleloraro MAF Efeito do alelo raro Alelo que Ref.
frequente parece ser
Beta * Outro neuroprotetor
PMS1  rs3791767 A C 0,196 -0.8 A GeM-HD, 2019
PMS2 rs1805323 G T 0,112 -3.6 G Bettencourt et al.
2016

* Beta = tamanho do efeito do alelo menor (Alelo 2), equivalente aos anos adicionados (+) ou subtraidos (-) da

PAO, para cada copia do alelo menor

MAF: minor allele frequency, ou frequéncia do alelo mais raro; SNP: single nucleotide polymorphism, ou
polimorfismo de nucleotideo Unico. Obtido de dbSNP NCBI (Sherry et al., 2001).



15

1.4 Objetivos

1.4.1 Objetivo geral

Investigar se variantes nos genes PMS71 e PMS2 estdo associadas a

variagdes no fendtipo da SCA3/MJD.

1.4.2 Objetivos especificos

I.  Genotipar os polimorfismos de nucleotideos unicos (SNPs):
a) rs3791767 no gene PMST,
b) rs1805323 no gene PMS2,;

Il.  Avaliar se esses SNPs se associam com a AO da SCA3/MJD.
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ABSTRACT

Introduction: Phenotype variations of spinocerebellar ataxia type 3/
Machado-Joseph disease (SCA3/MJD), a disease due to a CAG repeat expansion
(CAGexp) at ATXNS, have been related to some DNA repair genes. Our aim was to
investigate if polymorphisms at PMS71 and PMS2 might modify the age at onset of
the first symptom (AOfs) in this disease.

Methods: 160 symptomatic carriers previously diagnosed whose clinical data,
CAGexp lengths and DNA samples were stored in our biorepositories, were invited to
participate. rs3791767 (A/C, A being the neuroprotective candidate) in PMS1 and
rs1805323 (G/T, G being the neuroprotective candidate) in PMS2 were genotyped.
AOfs was compared between genotypes using ANOVA adjusted for the group's
median CAGexp, using a p-value of 0.05.

Results: 81, 55 and 15 persons had AA, AC and CC genotypes at rs3791767,
respectively. Their mean (SD) AOfs for 75 repeats CAGexp were 32.15 (9.66), 35.16
(11.28) and 31.07 (11.21) years (p = 0.984). One hundred forty-seven, 12 and only
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one of the subjects had GG, GT and TT genotypes at rs1805323; their AOfs, for 75
repeats CAGexp, were 33.11 (10.35), 34.42 (12.54) and 20 years (p= 0.337).

Discussion: Our results ruled out effects of rs3791767 (PMS1) over AOfs of
SCA3/MJD. rs1805323 (PMS2) also did not show a significant association with AOfs.
However, T allele frequency in our sample (0.02) was much lower than expected
(0.11), and we cannot rule out potential effects of this SNP over SCA3/MJD onset of

symptoms.

Keywords: Machado—Joseph disease; Spinocerebellar ataxia type 3; Age at onset;
PMS1; PMS2.

To the Editor,

Spinocerebellar ataxia type 3 also known as Machado Joseph disease (SCA3/MJD)
is an autosomal dominant, polyglutamine disease caused by a CAG repeat
expansion (CAGexp) at ATXN3 gene. Subjects carrying more than 51 CAG repeats
present movement and other neurologic disorders, usually in adulthood. The average
age at onset of the first symptoms (AOfs) is 38—40 years and is partly explained by
the sequence’s size. At least 45% of the variability of AOfs, however, should be
related to other modifying genes, environmental factors and habits (de Mattos et al.,
2018).

SCA3/MJD patients have been reported in Rio Grande do Sul (RS), the
southernmost state of Brazil, since 2001 (Jardim et al., 2001). In this state, there is a
large population of patients, called SCA3/MJD RS cohort (Souza et al., 2016):
around 700 symptomatic individuals and over 1,500 individuals with a 50% risk were
living there by 2020 (Rodriguez-Labrada et al., 2020).

Genes associated with DNA repair systems have been implicated as modifiers of the
AO in polyQs diseases. The most studied disorders are Huntington's Disease (HD)

and, to a lesser extent, SCA3/MJD. The genome-wide association study (GWAS)
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performed by the "Genetic Modifiers of Huntington Disease" (GeM-HD) identified
strong associations between AO and the DNA repair genes FAN1, PMS1, PMS2,
LIG1 and MSH3 in a cohort of 9,000 HD patients, all genes directly associated with
DNA maintenance/instability mechanisms (GeM-HD, 2019). Three publications
described possible relationships between DNA repair genes and SCA3/MJD. An
association between AO and ANA1 and PMS2 was found among 1,462 people with
HD or a polyQ SCA (397 of them with SCA3/MJD) (Bettencourt et al., 2016). FAN1
was related to the AOfs in a candidate gene study (Mergener et al. 2020), whereas
TRIM29 and RAG were raised as potential modifiers of SCA3/MJD in an unbiased
approach that included less than 800 SCA3/MJD carriers (Akgimen et al., 2020).

PMS1 and PMS2 encode proteins that are key components of the DNA mismatch
repair system (MMR), which acts to correct DNA mismatches and small insertions
and/or deletions that may occur (Pannafino & Alani 2021). PMS1 was related to HD
(GeM-HD, 2019) while PMS2 might be related to SCA3/MJD (Bettencourt et al.,
2016). None of them have been studied in the SCA3/MJD RS cohort. Single
nucleotide polymorphisms (SNPs) with sufficient minor allele frequencies (MAF) and

preliminary evidence of functional effects were identified, as were shown in Table 1.

Due to that, we tried to help with knowledge about the potential role of MMR
components over SCA3/MJD phenotype. Our aim was to look for associations
between the polymorphisms rs3791767 (PMS1) and rs1805323 (PMS2) and AOfs in
the RS cohort.

Symptomatic carriers from the RS cohort and previously diagnosed in our institution
were invited to participate, if their clinical data, CAGexp lengths and DNA samples

were still available from our biorepositories.

DNA was isolated from peripheral blood leukocytes using standard methods. The
CAG repeat length analysis was performed by the polymerase chain reaction (PCR)
using fluorescent labeled primers flanking the CAG repeat tract at ATXNS3, followed
by capillary electrophoresis into the genetic analyzer ABI3130xI (Applied Biosystems,
Foster City, CA, USA). Results were analyzed through GeneMapper® ID v 3.2
software (Applied Biosystems, Foster City, CA, USA).
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rs3791767 (PMS1) and rs1805323 (PMSZ2) genotyping was performed using TagMan
SNP Genotyping Assay (C_483247_10) in a final volume of 8 pL containing 2 ng of
DNA, according to assay protocol (Applied Biosystems, Foster City, CA, USA).
Amplification was performed in the ABI 7500 Fast Real-Time PCR System®
equipment (Applied Biosystems, Foster City, CA, vVUSA) as follows: one cycle of 50
°C for 2 min, 95 °C for 10 min, followed by 40 cycles of 95 °C for 15 s and 60 °C for 1

min.

Patients were divided in groups according to genotypes AA, AC and CC at
rs3791767 (PMS1), and GG, GT and TT at rs1805323 (PMS2). The candidate alleles
to be neuroprotective were A at rs3791767 (PMS1) and G at rs1805323 (PMS2).
AOfs were compared across these groups by ANOVA, controlling for the CAGexp.
Results were presented for the median CAGexp found, 75 CAG repeats. A p-value of

0.05 was adopted.

After all the data was collected, the patients’ AO were compared by ANOVA with the
CAG'’s size adjusted to 75 repetitions. P-value < 0.05 was adopted.

One hundred and sixty subjects were included. Their demographic data was

presented in Table 2.

For rs3791767 (PMS1), 151 subjects were included, as the genotyping assay did not
work for all of them. Among the 302 chromosomes genotyped, 217 (71.85%) carried
the A, and 85 (28.14%), the C allele, a MAF a little bit larger than the expected
19.6%, according to Table 1. Eighty-one subjects had the AA genotype, 55 had the
AC genotype, and 15 had CC on the gene. The mean (SD) AOfs of these groups
were 32.15 (9.66), 35.16 (11.28) and 31.07 (11.21), respectively, (p=0.984) (Table 3).

The rs1805323 (PMS2) was genotyped, all 160 subjects. Among the 320
chromosomes, there were 306 (95.62%) with the G and 14 with the T allele (4.38%),
a MAF quite smaller than the expected 11.2%. One hundred, forty-seven patients
carried the GG, 12 carried the GT and only one subject carried the TT genotype.
The mean (SD) AOfs of GG and GT subjects were 33.11 (10.35) and 34.42 (12.54),
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while AOfs of the TT subject was 20 years of age. The calculated p-value is of 0.337
(Table 3).

As we have already mentioned, PMS1 and PMS2 encode key component proteins in
the MMR DNA repair system (Panafino & Alani, 2021). Both proteins form
heterodimers with the gene product of the MLH1 gene. Bettencourt and colleagues
(2016) demonstrated that the rs1805323 (PMS2) was related to the AO of a mixed
group of polyQ patients that included HD, SCA1, SCA2, SCA3/MJD, SCA6 and
SCAY. Evidence on PMS1 effect over AO was so far obtained for HD, only (GeM-HD,
2019).

Our study excluded any effect of rs3791767 over SCA3/MJD AOfs. However, it is
possible that we have missed PMS7 modulating effects, unrelated to this

polymorphism.

In spite of not achieving significance, the results related to rs1805323 (PMS2) were
more difficult to interpret. Our cohort did not present the expected MAF of 11.2% of
the T allele, the potentially non-protective variant. Twelve (7.5%) subjects were
heterozygous, GT carriers, and only one patient (0.62% of the total sample) wasa TT
homozigote. This TT carrier would have an AOfs of 20 years, if the carrier of 75
repeats at CAGexp - while the usual PAOfs for 75 repeats, in our cohort, is 30 years
of age (de Mattos et al., 2018b). If the T allele has a recessive effect, no
consequence would be found on heterozygotes - as seen here - and more
homozygotes would be needed to find a rs1805323 effect over SCA3/MJD AOfs. In
any case, the minor allele at rs1805323 is so rare among the RS cohort that any
potential effect could be negligible, for the point of view of the majority of patients and

families.

In conclusion, rs3791767 (PMS1) and rs1805323 (PMS2) did not present any
modulation effect over onset of symptoms of SCA3/MJD, at least in the RS cohort,
either because there is no effect at all or because of the rarity of the minor variants in

these loci.
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Tables

Table 1. SNPs rs3791767 and rs1805323

Gene SNP Frequent Rare MAF Rare allele effect Allele that References
allele allele seems to be
neuroprotective

Beta * Other

PMS1 rs3791767 A C 0.196 -0.8 A GeM-HD, 2019
PMS2 rs1805323 G T 0.112 -3.6 G Bettencourt et al.,
2016

* Beta = effect of the minor allele (Allele 2), equivalent to the years added (+) or subtracted (-) from the PAO, for

each copy of the minor allele.

MAF: minor allele frequency.

SNP: single nucleotide polymorphism; obtained from dbSNP NCBI (Sherry et al., 2001).

Table 2. General characteristics of the present cohort

Characteristics SCA3/MJD

Womenl/all subjects (%) 84/160 (52.5)
CAG (normal allele) 22.34 (4.96)
mean (SD)

CAGexp 75.71 (3.35)
mean (SD)

Age at onset of the first symptom 33.12 (10.51)
in years

mean (SD)
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Table 3. Genotypic groups in rs3791767 (PMS1) and rs1805323 (PMS2) and their mean ages at

onset of symptoms, adjusted for an expanded repeat with 75 CAGn

Characteristics of the genotypic groups p*
rs3791767 (PMS1) AA AC CcC
N 81 55 15
Age at onset 32.15 (9.66) 35.16 (11.28) 31.07 (11.21) 0,984
mean (SD)
rs1805323 (PMS2) GG GT TT
N 147 12 1
Age at onset 33.11 (10.35) 34.42 (12.54) 20 (.) 0.337

mean (SD)

* ANOVA
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3 CONCLUSOES E PERSPECTIVAS

Concluindo, os achados do estudo mostram que, para o SNP do PMS1, a
maioria dos sujeitos € AA, pois o alelo C € mais raro. Ja para o SNP do PMS2, a
maioria € GG e apenas 1 € TT. Comparando os grupos de gendtipo, ndo ha
diferencga significativa entre a idade de inicio dos individuos. Ao calcular o p-value,

os valores encontrados foram de 0,984 e 0,337, respectivamente.

Os resultados encontrados neste estudo, a partir dos 160 sujeitos
genotipados, revelam que as variantes analisadas nao modificam a AO em
SCA3/MJD, visto que nao foi encontrada correlagédo entre os SNPs e a idade de

inicio, segundo os dados disponiveis.

Os resultados encontrados previamente na literatura, como nos estudos
GeM-HD (2019) e Bettencourt (2016) podem ser devidos ao efeito nas outras

doengas de poli-Q, como a Doenga de Huntington e outras SCAs.

Além disso, o SNP do gene PSMZ2 pode estar sujeito a estratificacédo
populacional, devido a sua raridade da populacdo do RS, como mostra o “MAF”

apresentado na Tabela 1.

Assim sendo, faz-se necessario continuar investigando os diferentes fatores
que contribuem na variagdo da idade de inicio em Machado-Joseph, incluindo os
genes da rota MMR e outros, para entender o que pode acelerar ou atrasar o inicio

da doenca.
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severity of the infraction:

- an erratum/correction may be placed with the article
- an expression of concern may be placed with the article

- or in severe cases retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of
concern or retraction note. Please note that retraction means that the article is
maintained on the platform, watermarked “retracted” and the explanation for
the retraction is provided in a note linked to the watermarked article.

The author’s institution may be informed
A notice of suspected transgression of ethical standards in the peer review

system may be included as part of the author’s and article’s bibliographic
record.

Fundamental errors
Authors have an obligation to correct mistakes once they discover a significant

error or inaccuracy in their published article. The author(s) is/are requested to

authorship that are applicable in their specific research field. In absence of
specific guidelines it is recommended to adhere to the following guidelines*:

All authors whose names appear on the submission

1) made substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data; or the creation of new software
used in the work;

2) drafted the work or revised it critically for important intellectual content;

3) approved the version to be published; and

4) agree to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

* Based on/adapted from:

ICMJE, Defining the Role of Authors and Contributors,

Transparency in authors’ contributions and responsibilities to promote

integrity in scientific publication, McNutt at all, PNAS February 27, 2018

Disclosures and declarations

All authors are requested to include information regarding sources of funding,
financial or non-financial interests, study-specific approval by the appropriate
ethics committee for research involving humans and/or animals, informed
consent if the research involved human participants, and a statement on
welfare of animals if the research involved animals (as appropriate).



The decision whether such information should be included is not only
dependent on the scope of the journal, but also the scope of the article. Work
submitted for publication may have implications for public health or general
welfare and in those cases it is the responsibility of all authors to include the
appropriate disclosures and declarations.

Data transparency

All authors are requested to make sure that all data and materials as well as
software application or custom code support their published claims and comply
with field standards. Please note that journals may have individual policies on
(sharing) research data in concordance with disciplinary norms and
expectations.

Role of the Corresponding Author

One author is assigned as Corresponding Author and acts on behalf of all co-
authors and ensures that questions related to the accuracy or integrity of any
part of the work are appropriately addressed.

The Corresponding Author is responsible for the following requirements:

ensuring that all listed authors have approved the manuscript before
submission, including the names and order of authors;

managing all communication between the Journal and all co-authors, before
and after publication;*

providing transparency on re-use of material and mention any unpublished
material (for example manuscripts in press) included in the manuscript in a
cover letter to the Editor;

making sure disclosures, declarations and transparency on data statements
from all authors are included in the manuscript as appropriate (see above).

For review articles where discrete statements are less applicable a statement
should be included who had the idea for the article, who performed the
literature search and data analysis, and who drafted and/or critically revised the
work.

For articles that are based primarily on the student’s dissertation or thesis, it is
recommended that the student is usually listed as principal author:

A Graduate Student’s Guide to Determining Authorship Credit and Authorship
Order, APA Science Student Council 2006

Affiliation

The primary affiliation for each author should be the institution where the
majority of their work was done. If an author has subsequently moved, the
current address may additionally be stated. Addresses will not be updated or
changed after publication of the article.

Changes to authorship

Authors are strongly advised to ensure the correct author group, the
Corresponding Author, and the order of authors at submission. Changes of
authorship by adding or deleting authors, and/or changes in Corresponding
Author, and/or changes in the sequence of authors are not accepted after
acceptance of a manuscript.

Please note that author names will be published exactly as they appear on
the accepted submission!

Please make sure that the names of all authors are present and correctly spelled,
and that addresses and affiliations are current.

Adding and/or deleting authors at revision stage are generally not permitted,
but in some cases it may be warranted. Reasons for these changes in authorship
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* The requirement of managing all communication between the journal and all
co-authors during submission and proofing may be delegated to a Contact or
Submitting Author. In this case please make sure the Corresponding Author is
clearly indicated in the manuscript.

Author contributions

In absence of specific instructions and in research fields where it is possible to
describe discrete efforts, the Publisher recommends authors to include
contribution statements in the work that specifies the contribution of every
author in order to promote transparency. These contributions should be listed at
the separate title page.

Examples of such statement(s) are shown below:
- Free text:

All authors contributed to the study conception and design. Material
preparation, data collection and analysis were performed by [full name], [full
name] and (full name]. The first draft of the manuscript was written by [full
name] and all authors commented on previous versions of the manuscript. All
authors read and approved the final manuscript.

Example: CRediT taxonomy:

+ Conceptualization: [full name], ...; Methodology: [full name], ...; Formal
analysis and investigation: [full name], ...; Writing - original draft preparation:
(full name, ...]; Writing - review and editing: (full name]), ...; Funding
acquisition: [full name], ...; Resources: [full name], ...; Supervision: [full
name],....

should be explained. Approval of the change during revision is at the discretion
of the Editor-in-Chief. Please note that journals may have individual policies on

adding and/or deleting authors during revision stage.

Author identification
Authors are recommended to use their ORCID ID when submitting an article for
consideration or acquire an ORCID ID via the submission process.

Deceased or incapacitated authors

For cases in which a co-author dies or is incapacitated during the writing,
submission, or peer-review process, and the co-authors feel it is appropriate to
include the author, co-authors should obtain approval from a (legal)
representative which could be a direct relative.

Authorship issues or disputes

In the case of an authorship dispute during peer review or after acceptance and
publication, the Journal will not be in a position to investigate or adjudicate.
Authors will be asked to resolve the dispute themselves. If they are unable the
Journal reserves the right to withdraw a manuscript from the editorial process
or in case of a published paper raise the issue with the authors’ institution(s)
and abide by its guidelines.

Confidentiality

Authors should treat all communication with the Journal as confidential which
includes correspondence with direct representatives from the Journal such as
Editors-in-Chief and/or Handling Editors and reviewers’ reports unless explicit
consent has been received to share information.

( Backtotop )

Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted
principles of ethical and professional conduct have been followed, authors



should include information regarding sources of funding, potential conflicts of
interest (financial or non-financial), informed consent if the research involved
human participants, and a statement on welfare of animals if the research
involved animals.

Authors should include the following statements (if applicable) in a separate
section entitled “Compliance with Ethical Standards” when submitting a paper:

Disclosure of potential conflicts of interest
Research involving Human Participants and/or Animals

Informed consent

Please note that standards could vary slightly per journal dependent on their
peer review policies (i.e. single or double blind peer review) as well as per
journal subject discipline. Before submitting your article check the instructions

following this section carefully.

The corresponding author should be prepared to collect documentation of
compliance with ethical standards and send if requested during peer review or
after publication.

The Editors reserve the right to reject manuscripts that do not comply with the
above-mentioned guidelines. The author will be held responsible for false
statements or failure to fulfill the above-mentioned guidelines.

( Backtotop )

Competing Interests

Authors are requested to disclose interests that are directly or indirectly related
to the work submitted for publication. Interests within the last 3 years of

Employment: Recent (while engaged in the research project), present or
anticipated employment by any organization that may gain or lose financially
through publication of this manuscript. This includes multiple affiliations (if
applicable).

Financial interests: Stocks or shares in companies (including holdings of
spouse and/or children) that may gain or lose financially through publication of
this manuscript; consultation fees or other forms of remuneration from
organizations that may gain or lose financially; patents or patent applications
whose value may be affected by publication of this manuscript.

1t is difficult to specify a threshold at which a financial interest becomes
significant, any such figure is necessarily arbitrary, so one possible practical
guideline is the following: "Any undeclared financial interest that could
embarrass the author were it to become publicly known after the work was
published."

Non-financial interests: In addition, authors are requested to disclose interests
that go beyond financial interests that could impart bias on the work submitted
for publication such as professional interests, personal relationships or personal
beliefs (amongst others). Examples include, but are not limited to: position on
editorial board, advisory board or board of directors or other type of
management relationships; writing and/or consulting for educational purposes;
expert witness; mentoring relations; and so forth.

Primary research articles require a disclosure statement. Review articles present
an expert synthesis of evidence and may be treated as an authoritative work on
a subject. Review articles therefore require a disclosure statement.Other article
types such as editorials, book reviews, comments (amongst others) may,
dependent on their content, require a disclosure statement. If you are unclear
whether your article type requires a disclosure statement, please contact the
Editor-in-Chief.
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beginning the work (conducting the research and preparing the work for
submission) should be reported. Interests outside the 3-year time frame must
be disclosed if they could reasonably be perceived as influencing the submitted
work. Disclosure of interests provides a complete and transparent process and
helps readers form their own judgments of potential bias. This is not meant to
imply that a financial relationship with an organization that sponsored the
research or compensation received for consultancy work is inappropriate.

Editorial Board Members and Editors are required to declare any competing
interests and may be excluded from the peer review process if a competing
interest exists. In addition, they should exclude themselves from handling
manuscripts in cases where there is a competing interest. This may include —
but is not limited to — having previously published with one or more of the
authors, and sharing the same institution as one or more of the authors. Where
an Editor or Editorial Board Member is on the author list they must declare this
in the competing interests section on the submitted manuscript. If they are an
author or have any other competing interest regarding a specific manuscript,
another Editor or member of the Editorial Board will be assigned to assume
responsibility for overseeing peer review. These submissions are subject to the
exact same review process as any other manuscript. Editorial Board Members
are welcome to submit papers to the journal. These submissions are not given
any priority over other manuscripts, and Editorial Board Member status has no
bearing on editorial consideration.

Interests that should be considered and disclosed but are not limited to the
following:

Funding: Research grants from funding agencies (please give the research
funder and the grant number) and/or research support (including salaries,
equipment, supplies, reimbursement for attending symposia, and other
expenses) by organizations that may gain or lose financially through
publication of this manuscript.

Please note that, in addition to the above requirements, funding information
(given that funding is a potential competing interest (as mentioned above))
needs to be disclosed upon submission of the manuscript in the peer review
system. This information will automatically be added to the Record of
CrossMark, however it is not added to the manuscript itself. Under ‘summary of
requirements’ (see below) funding information should be included in the
‘Declarations’ section.

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’
section before the reference list under a heading of ‘Funding’ and/or
‘Competing interests’. Other declarations include Ethics approval, Consent,

Data, Material and/or Code availability and Authors’ contribution statements.

Please see the various examples of wording below and revise/customize the
sample statements according to your own needs.

When all authors have the same (or no) conflicts and/or funding it is sufficient
to use one blanket statement.

Examples of statements to be used when funding has been received:
Partial financial support was received from [...]

The research leading to these results received funding from [...] under Grant
Agreement No[...].

This study was funded by [...]

This work was supported by [...] (Grant numbers [...J and [...]

Examples of statements to be used when there is no funding:



The authors did not receive support from any organization for the submitted
work.

No funding was received to assist with the preparation of this manuscript.

No funding was received for conducting this study.

No funds, grants, or other support was received.

Examples of statements to be used when there are interests to declare:

Financial interests: Author A has received research support from Company
A. Author B has received a speaker honorarium from Company Wand owns
stock in Company X. Author C is consultant to company Y.

Non-financial interests: Author C is an unpaid member of committee Z.

Financial interests: The authors declare they have no financial interests.

Non-financial interests: Author A is on the board of directors of Y and
receives no compensation as member of the board of directors.

Financial interests: Author A received a speaking fee from Y for Z. Author B
receives a salary from association X. X where s/he is the Executive Director.

Non-financial interests: none.

Financial interests: Author A and B declare they have no financial interests.
Author C has received speaker and consultant honoraria from Company M
and Company N. Dr. C has received speaker honorarium and research
funding from Company M and Company O. Author D has received travel
support from Company O.

ethical standards as laid down in the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. If doubt exists whether the
research was conducted in accordance with the 1964 Helsinki Declaration or
comparable standards, the authors must explain the reasons for their approach,
and demonstrate that an independent ethics committee or institutional review
board explicitly approved the doubtful aspects of the study. If a study was
granted exemption from requiring ethics approval, this should also be detailed
in the manuscript (including the reasons for the exemption).

Retrospective ethics approval

If a study has not been granted ethics committee approval prior to
commencing, retrospective ethics approval usually cannot be obtained and it
may not be possible to consider the manuscript for peer review. The decision on
whether to proceed to peer review in such cases is at the Editor's discretion.

Ethics approval for retrospective studies

Although retrospective studies are conducted on already available data or
biological material (for which formal consent may not be needed or is difficult
to obtain) ethics approval may be required dependent on the law and the
national ethical guidelines of a country. Authors should check with their
institution to make sure they are complying with the specific requirements of
their country.

Ethics approval for case studies

Case reports require ethics approval. Most institutions will have specific policies
on this subject. Authors should check with their institution to make sure they
are complying with the specific requirements of their institution and seek
ethics approval where needed. Authors should be aware to secure informed
consent from the individual (or parent or guardian if the participant is a minor
or incapable) See also section on Informed Consent.

Celllines

Non-financial interests: Author D has served on advisory boards for
Company M, Company N and Company O.

Examples of statements to be used when authors have nothing to declare:
The authors have no relevant financial or non-financial interests to disclose.

The authors have no competing interests to declare that are relevant to the
content of this article.

All authors certify that they have no affiliations with or involvement in any
organization or entity with any financial interest or non-financial interest in
the subject matter or materials discussed in this manuscript.

The authors have no financial or proprietary interests in any material
discussed in this article.

Authors are responsible for correctness of the statements provided in the
manuscript. See also Authorship Principles. The Editor-in-Chief reserves the
right to reject submissions that do not meet the guidelines described in this
section.

( Backtotop )

Research involving human participants, their data or biological
material

Ethics approval

When reporting a study that involved human participants, their data or
biological material, authors should include a statement that confirms that the
study was approved (or granted exemption) by the appropriate institutional
and/or national research ethics committee (including the name of the ethics
committee) and certify that the study was performed in accordance with the

If human cells are used, authors must declare in the manuscript: what cell lines
were used by describing the source of the cell line, including when and from
where it was obtained, whether the cell line has recently been authenticated and
by what method. If cells were bought from a life science company the following
need to be given in the manuscript: name of company (that provided the cells),
cell type, number of cell line, and batch of cells.

It is recommended that authors check the NCBI database for misidentification
and contamination of human cell lines. This step will alert authors to possible
problems with the cell line and may save considerable time and effort.

Further information is available from the International Cell Line Authentication
Committee (ICLAC).

Authors should include a statement that confirms that an institutional or
independent ethics committee (including the name of the ethics committee)
approved the study and that informed consent was obtained from the donor or
next of kin.

Research Resource Identifiers (RRID)

Research Resource Identifiers (RRID) are persistent unique identifiers
(effectively similar to a DOI) for research resources. This journal encourages
authors to adopt RRIDs when reporting key biological resources (antibodies, cell
lines, model organisms and tools) in their manuscripts.

Examples:

Organism: Filip1tM1a(KOMP)Wisi RRID:MMRRC_055641-UCD

Cell Line: RST307 cell line RRID:CVCL_C321

Antibody: Luciferase antibody DSHB Cat# LUC-3, RRID:AB_2722109
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Plasmid: mRuby3 plasmid RRID:Addgene_104005

Software: Image]J Version 1.2.4 RRID:SCR_003070

RRIDs are provided by the Resource Identification Portal. Many commonly used
research resources already have designated RRIDs. The portal also provides
authors links so that they can quickly register a new resource and obtain an
RRID.

Clinical Trial Registration

The World Health Organization (WHO) definition of a clinical trial is "any
research study that prospectively assigns human participants or groups of
humans to one or more health-related interventions to evaluate the effects on
health outcomes". The WHO defines health interventions as “A health
intervention is an act performed for, with or on behalf of a person or population
whose purpose is to assess, improve, maintain, promote or modify health,
functioning or health conditions” and a health-related outcome is generally
defined as a change in the health of a person or population as a result of an
intervention.

To ensure the integrity of the reporting of patient-centered trials, authors must
register prospective clinical trials (phase II to IV trials) in suitable publicly
available repositories. For example www.clinicaltrials.gov or any of the primary
registries that participate in the WHO International Clinical Trials Registry
Platform.

The trial registration number (TRN) and date of registration should be included
as the last line of the manuscript abstract.

For clinical trials that have not been registered prospectively, authors are
encouraged to register retrospectively to ensure the complete publication of all
results. The trial registration number (TRN), date of registration and the words

Economic evaluations (CHEERS)

Summary of requirements
The above should be summarized in a statement and placed in a ‘Declarations’
section before the reference list under a heading of ‘Ethics approval’.

Examples of statements to be used when ethics approval has been obtained:

« All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. The study was approved by the
Bioethics Committee of the Medical University of A (No. ...).

« This study was performed in line with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee of University B

(Date.../No....).

« Approval was obtained from the ethics committee of University C. The

procedures used in this study adhere to the tenets of the Declaration of Helsinki.

« The questionnaire and methodology for this study was approved by the
Human Research Ethics committee of the University of D (Ethics approval
number: ...).

Examples of statements to be used for a retrospective study:
« Ethical approval was waived by the local Ethics Committee of University A in

view of the retrospective nature of the study and all the procedures being
performed were part of the routine care.
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'retrospectively registered’ should be included as the last line of the manuscript
abstract.

Standards of reporting

Springer Nature advocates complete and transparent reporting of biomedical
and biological research and research with biological applications. Authors are
recommended to adhere to the minimum reporting guidelines hosted by the

EQUATOR Network when preparing their manuscript.

Exact requirements may vary depending on the journal; please refer to the

journal’s Instructions for Authors.

Checklists are available for a number of study designs, including:
Randomised trials (CONSORT) and Study protocols (SPIRIT)

Observational studies (STROBE)

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P)
Diagnostic/prognostic studies (STARD) and (TRIPOD)

Case reports (CARE)

Clinical practice guidelines (AGREE) and (RIGHT)

Qualitative research (SRQR) and (COREQ)

Animal pre-clinical studies (ARRIVE)

Quality improvement studies (SQUIRE

- This research study was conducted retrospectively from data obtained for
clinical purposes. We consulted extensively with the IRB of XYZ who
determined that our study did not need ethical approval. An IRB official waiver
of ethical approval was granted from the IRB of XYZ.

- This retrospective chart review study involving human participants was in
accordance with the ethical standards of the institutional and national research
committee and with the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. The Human Investigation Committee (IRB) of
University B approved this study.

Examples of statements to be used when no ethical approval is
required/exemption granted:

- This is an observational study. The XYZ Research Ethics Committee has
confirmed that no ethical approval is required.

- The data reproduced from Article X utilized human tissue that was procured
via our Biobank AB, which provides de-identified samples. This study was
reviewed and deemed exempt by our XYZ Institutional Review Board. The
BioBank protocols are in accordance with the ethical standards of our
institution and with the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

Authors are responsible for correctness of the statements provided in the
manuscript. See also Authorship Principles. The Editor-in-Chief reserves the
right to reject submissions that do not meet the guidelines described in this
section.

C Backtotop )

Informed consent




All individuals have individual rights that are not to be infringed. Individual
participants in studies have, for example, the right to decide what happens to
the (identifiable) personal data gathered, to what they have said during a study
or an interview, as well as to any photograph that was taken. This is especially
true concerning images of vulnerable people (e.g. minors, patients, refugees,
etc) or the use of images in sensitive contexts. In many instances authors will
need to secure written consent before including images.

Identifying details (names, dates of birth, identity numbers, biometrical
characteristics (such as facial features, fingerprint, writing style, voice pattern,
DNA or other distinguishing characteristic) and other information) of the
participants that were studied should not be published in written descriptions,
photographs, and genetic profiles unless the information is essential for
scholarly purposes and the participant (or parent/guardian if the participant is a
minor or incapable or legal representative) gave written informed consent for
publication. Complete anonymity is difficult to achieve in some cases. Detailed
descriptions of individual participants, whether of their whole bodies or of body
sections, may lead to disclosure of their identity. Under certain circumstances
consent is not required as long as information is anonymized and the
submission does not include images that may identify the person.

Informed consent for publication should be obtained if there is any doubt. For
example, masking the eye region in photographs of participants is inadequate
protection of anonymity. If identifying characteristics are altered to protect
anonymity, such as in genetic profiles, authors should provide assurance that
alterations do not distort meaning.

Exceptions where it is not necessary to obtain consent:

« Images such as x rays, laparoscopic images, ultrasound images, brain scans,
pathology slides unless there is a concern about identifying information in
which case, authors should ensure that consent is obtained.

institution(s)/clinic(s)/department(s) via which organs/tissues were obtained.
For manuscripts reporting studies involving vulnerable groups where there is
the potential for coercion or where consent may not have been fully informed,
extra care will be taken by the editor and may be referred to the Springer Nature
Research Integrity Group.

Consent to Publish

Individuals may consent to participate in a study, but object to having their data
published in a journal article. Authors should make sure to also seek consent
from individuals to publish their data prior to submitting their paper toa
journal. This is in particular applicable to case studies. A consent to publish form
can be found

here. (Download docx, 36 kB)

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’
section before the reference list under a heading of ‘Consent to participate’
and/or ‘Consent to publish’. Other declarations include Funding, Competing
interests, Ethics approval, Consent, Data and/or Code availability and Authors’
contribution statements.

Please see the various examples of wording below and revise/customize the
sample statements according to your own needs.

Sample statements for ""Consent to participate'':

Informed consent was obtained from all individual participants included in the
study.

Informed consent was obtained from legal guardians.

- Reuse of images: If images are being reused from prior publications, the
Publisher will assume that the prior publication obtained the relevant
information regarding consent. Authors should provide the appropriate
attribution for republished images.

Consent and already available data and/or biologic material

Regardless of whether material is collected from living or dead patients, they
(family or guardian if the deceased has not made a pre-mortem decision) must
have given prior written consent. The aspect of confidentiality as well as any
wishes from the deceased should be respected.

Data protection, confidentiality and privacy

When biological material is donated for or data is generated as part of a research
project authors should ensure, as part of the informed consent procedure, that
the participants are made aware what kind of (personal) data will be processed,
how it will be used and for what purpose. In case of data acquired via a
biobank/biorepository, it is possible they apply a broad consent which allows
research participants to consent to a broad range of uses of their data and
samples which is regarded by research ethics committees as specific enough to
be considered “informed”. However, authors should always check the specific
biobank/biorepository policies or any other type of data provider policies (in
case of non-bio research) to be sure that this is the case.

Consent to Participate

For all research involving human subjects, freely-given, informed consent to
participate in the study must be obtained from participants (or their parent or
legal guardian in the case of children under 16) and a statement to this effect
should appear in the manuscript. In the case of articles describing human
transplantation studies, authors must include a statement declaring that no
organs/tissues were obtained from prisoners and must also name the

Written informed consent was obtained from the parents.
Verbal informed consent was obtained prior to the interview.
Sample statements for “Consent to publish”:

The authors affirm that human research participants provided informed
consent for publication of the images in Figure(s) 1a, 1b and 1c.

The participant has consented to the submission of the case report to the
journal.

Patients signed informed consent regarding publishing their data and
photographs.

Sample statements if identifying information about participants is available in
the article:

Additional informed consent was obtained from all individual participants for
whom identifying information is included in this article.

Authors are responsible for correctness of the statements provided in the
manuscript. See also Authorship Principles. The Editor-in-Chief reserves the
right to reject submissions that do not meet the guidelines described in this
section.

Images will be removed from publication if authors have not obtained informed
consent or the paper may be removed and replaced with a notice explaining the
reason for removal.
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Tables
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- All tables are to be numbered using Arabic numerals.
- Tables should always be cited in text in consecutive numerical order.

« For each table, please supply a table heading. The table title should explain
clearly and concisely the components of the table.

« Identify any previously published material by giving the original source in the
form of a reference at the end of the table heading.

- Footnotes to tables should be indicated by superscript lower-case letters (or
asterisks for significance values and other statistical data) and included beneath
the table body.

( Backtotop )

Artwork

For the best quality final product, it is highly recommended that you submit all
of your artwork — photographs, line drawings, etc. — in an electronic format.
Your art will then be produced to the highest standards with the greatest
accuracy to detail. The published work will directly reflect the quality of the
artwork provided.

Electronic Figure Submission
Supply all figures electronically.
Indicate what graphics program was used to create the artwork.

For vector graphics, the preferred format is EPS; for halftones, please use
TIFF format. MS Office files are also acceptable.

Vector graphics containing fonts must have the fonts embedded in the files.

Name your figure files with "Fig" and the figure number, e.g., Figl.eps.

Definition: Photographs, drawings, or paintings with fine shading, etc.

If any magnification is used in the photographs, indicate this by using scale
bars within the figures themselves.

Halftones should have a minimum resolution of 300 dpi.

Combination Art
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Definition: a combination of halftone and line art, e.g., halftones containing
line drawing, extensive lettering, color diagrams, etc.

Combination artwork should have a minimum resolution of 600 dpi.

LineArt
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Definition: Black and white graphic with no shading.

Do not use faint lines and/or lettering and check that all lines and lettering
within the figures are legible at final size.

All lines should be at least 0.1 mm (0.3 pt) wide.

Scanned line drawings and line drawings in bitmap format should have a

minimum resolution of 1200 dpi.

Vector graphics containing fonts must have the fonts embedded in the files.

Halftone Art

Color Art

Color art is free of charge for print and online publication.

Color illustrations should be submitted as RGB.

Figure Lettering
To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

Keep lettering consistently sized throughout your final-sized artwork,
usually about 2—-3 mm (8—12 pt).

Variance of type size within an illustration should be minimal, e.g., do not
use 8-pt type on an axis and 20-pt type for the axis label.

Avoid effects such as shading, outline letters, etc.

Do not include titles or captions within your illustrations.

Figure Numbering
All figures are to be numbered using Arabic numerals.
Figures should always be cited in text in consecutive numerical order.
Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures,
continue the consecutive numbering of the main text. Do not number the
appendix figures, "Al, A2, A3, etc." Figures in online appendices
[Supplementary Information (SI)] should, however, be numbered separately.

Figure Captions

Each figure should have a concise caption describing accurately what the
figure depicts. Include the captions in the text file of the manuscript, not in
the figure file.
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Figure captions begin with the term Fig. in bold type, followed by the figure
number, also in bold type.

No punctuation is to be included after the number, nor is any punctuation to
be placed at the end of the caption.

Identify all elements found in the figure in the figure caption; and use boxes,
circles, etc., as coordinate points in graphs.

Identify previously published material by giving the original source in the
form of a reference citation at the end of the figure caption.

Figure Placement and Size
When preparing your figures, size figures to fit in the column width.

For large-sized journals the figures should be 84 mm (for double-column
text areas), or 174 mm (for single-column text areas) wide and not higher
than 234 mm.

For small-sized journals, the figures should be 119 mm wide and not higher
than 195 mm.

Permissions

If you include figures that have already been published elsewhere, you must
obtain permission from the copyright owner(s) for both the print and online
format. Please be aware that some publishers do not grant electronic rights for
free and that Springer will not be able to refund any costs that may have
occurred to receive these permissions. In such cases, material from other

sources should be used.

Accessibility
In order to give people of all abilities and disabilities access to the content of
your figures, please make sure that

new results, corrected values, title and authorship, are not allowed without the
approval of the Editor. After online publication, further changes can only be
made in the form of an Erratum, which will be hyperlinked to the article.

( Backtotop )

Guidelines for Electronically Produced Illustrations for Print

General

Figures should be submitted within the body of the text. Only if the file size of
the manuscript causes problems in uploading it, the large figures should be
submitted separately from the text.

Vector (line) Graphics

Vector graphics exported from a drawing program should be stored in EPS
format. Suitable drawing program: Adobe Illustrator. For simple line art the
following drawing programs are also acceptable: Corel Draw, Freehand, Canvas.
« No rules narrower than .25 pt.

+ No gray screens paler than 15% or darker than 60%.

« Screens meant to be differentiated from one another must differ by at least
15%.

Spreadsheet/Presentation Graphics
« Most presentation programs (Excel, PowerPoint, Freelance) produce data that

cannot be stored in an EPS format. Therefore graphics produced by these

programs cannot be used for print.
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All figures have descriptive captions (blind users could then use a text-to-
speech software or a text-to-Braille hardware)

Patterns are used instead of or in addition to colors for conveying
information (color-blind users would then be able to distinguish the visual
elements)

Any figure lettering has a contrast ratio of at least 4.5:1

C Backtotop )

Electronic Supplementary Material

If Electronic supplementary material (ESM) is submitted, it will be published as
received from the author in the online version only. ESM may consist of:

- information that cannot be printed: animations, video clips, sound recordings

« information that is more convenient in electronic form: sequences, spectral
data, etc.

- large original data, e.g. additional tables, illustrations, etc.
- If supplying any ESM, the text must make specific mention of the material as a

citation, similar to that of figures and tables (e.g., . . . as shown in Animation
3.

( Backtotop )

Proofreading

The purpose of the proof is to check for typesetting errors and the completeness
and accuracy of the text, tables and figures. Substantial changes in content, e.g.,

Halftone Illustrations

- Black and white and color illustrations should be saved in TIFF format.
Illustrations should be created using Adobe Photoshop whenever possible.

Scans*

+ Scanned reproductions of black and white photographs should be provided as
300 ppi TIFF files.

- Scanned color illustrations should be provided as TIFF files scanned ata
minimum of 300 ppi with a 24-bit color depth. Line art should be provided as
TIFF files at 600 ppi.

- *We do prefer having the original art as our printers have drum scanners
which allow for better reproduction of critical medical halftones.

Graphics from Videos
- Separate files should be prepared for frames from a video that are to be printed

in the journal. When preparing these files you should follow the same rules as
listed under Halftone Illustrations.

( Backtotop )

Guidelines for Electronically Produced Illustrations for ONLINE

Video

+ MPEG (.mpg) is the preferred format, but .rm, .avi, .mov, etc. are acceptable.

- No video file should be larger than 2MB. To decrease the size of your file,
consider changing one or more of the following variables: frame speed, number



of colors/greys, viewing size (in pixels), or compression. Video is subject to
Editorial review and approval.

( Backtotop )

Copyright Transfer

Authors will be asked to transfer copyright of the article to the Publisher (or
grant the Publisher exclusive publication and dissemination rights). This will
ensure the widest possible protection and dissemination of information under
copyright laws. Open Choice articles do not require transfer of copyright as the
copyright remains with the author. In opting for open access, they agree to the
Springer Open Choice Licence.

Online First
The article will be published online after receipt of the corrected proofs. This is

the official first publication citable with the DOI. After release of the printed
version, the paper can also be cited by issue and page numbers.
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