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RESUMO

O budding tumoral (BT) € um marcador morfologico associado a perda de adesdo celular,
invasdo tumoral e possivelmente a transicao epitélio-mesenquimal. As proteinas podoplanina e
osteopontina sdo biomarcadores associados ao desenvolvimento, progressao e metéstase de
tumores, e ambos parecem desempenhar um papel na descoesao e migracao celular. Com isso,
este estudo teve como objetivo avaliar a intensidade do BT em amostras de biopsias de
carcinoma epidermoide de boca (CEB) e sua associacdo com as proteinas podoplanina e
osteopontina. A selegdo final da amostra incluiu 98 casos de CEB dos quais foram selecionados
blocos de parafinas e cortes histoldgicos para a realizacdo da técnica imuno-histoquimica, para
avalicdo do BT foi utilizado o anticorpo pan-citoceratina (AE1/AE3) e anti-podoplanina e anti-
osteopontina para avaliacdo das proteinas. O teste Qui-quadrado foi utilizado para analisar a
associacéo entre a intensidade do BT e a expressdo de podoplanina e osteopontina. O teste de
McNemar foi empregado para identificar diferencas entre a expressdo de podoplanina e
osteopontina nas areas de alta intensidade de BT e fora da area de BT e o teste exato de Fisher
foi usado para avaliar a associacdo entre o BT e a localizacdo anatdmica. N&o foi observada
associacdo entre BT e a expressao de podoplanina e osteopontina. Nos tumores com BT de alta
intensidade, a expressdo de podoplanina foi menor nas areas de BT do que nas areas externas
ao BT. Foram observadas diferencas entre a intensidade do BT e a localiza¢ao anatdmica, sendo
que 53,6% dos tumores em lingua apresentaram alta intensidade de BT, enquanto apenas 6,3%
dos tumores em l&bios apresentavam essa caracteristica. No CEB, o BT de alta intensidade ndo
foi associada a expressao de podoplanina e osteopontina. Além disso, a podoplanina foi menos
expressa nas areas de BT do que em areas fora deste.

Palavras-chave: Osteopontina. Neoplasias Bucais. Imuno-Histoquimica. Podoplanina.

Budding tumoral.



ABSTRACT

Tumor budding (TB) is a morphologic marker associated with cellular detachment, tumor
invasion, and possibly epithelial-mesenchymal transition. Podoplanin and Osteopontin are
biomarkers associated with tumor development, progression, and metastasis and both appear to
have a role in cellular detachment and cell migration. Thus, this study aimed to evaluate the
intensity of TB in biopsy samples of oral squamous cell carcinoma (OSCC) and its association
with podoplanin and osteopontin immunoexpression. Immunohistochemistry was employed in
98 cases of OSCC to detect pancytokeratin (AE1/AE3), in order to identify epithelial tumor
cells in TB evaluation. Antibodies against podoplanin and osteopontin were also used to
identify these proteins. A Chi-square test was used to analyze the association between the
intensity of TB and the expression of podoplanin and osteopontin. McNemar’s test was
employed to identify differences between podoplanin and osteopontin expression in the
budding area and outside the TB area. The Fisher exact test was used to evaluate the association
between TB and anatomical location of the OSSC. No association was observed between TB
and podoplanin and osteopontin expression. In tumors with high-intensity TB, podoplanin
expression was lower in tumor buds areas than areas outside the budding. Differences were
observed between TB intensity and anatomical location, with 53.6% of tongue tumors
presenting high-intensity TB, and only 6.3% of lips tumors showing this characteristic. In
OSCC, high-intensity TB was not associated with podoplanin and osteopontin expression and
podoplanin were less expressed in tumor buds than in areas outside the budding.

Keywords: Human PDPN protein. Immunohistochemistry. Tumor budding. Mouth Neoplasm.
Osteopontin.
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1 INTRODUCAO

O céancer da cavidade oral ocupa a quinta posi¢do entre as neoplasias malignas mais
frequentes em homens no Brasil. Segundo o Instituto Nacional de Cancer (INCA) as estimativas
para cada ano do triénio 2020-2022 séo de 11.200 novos casos em homens, representando 5%
de todos os canceres, exceto pele ndo melanoma. Nas mulheres, o nimero de novos casos cai
para 4.010, sendo a décima terceira neoplasia maligna mais frequente (ESTIMATIVA, 2020).

O carcinoma epidermdide de boca (CEB) representa 90% de todos as neoplasias
malignas que acometem a cavidade oral e sua etiologia esté relacionada principalmente com
habitos desenvolvidos ao longo da vida, como a exposi¢do cronica ao tabaco, que pode ser
potencializada pelo consumo de &lcool (D’SOUZA; ADDEPALLI, 2018; MELLO et al., 2019).
Apesar dos avancos em tratamentos, a taxa de sobrevida em cinco anos ndo melhorou,
permanecendo em torno de 50% na maioria dos paises, sendo principalmente relacionada a
recorréncia da doenca e a metéstases regionais e a distancia (WARNAKULASURIYA,
GREENSPAN, 2020).

Dessa forma, a procura por biomarcadores capazes de identificar o comportamento dos
tumores € investigada na literatura para potenciais ganhos clinicos, como a avaliacao de risco
dos pacientes e o prognostico da lesdo (SANTOSH; JONES; HARVEY, 2016). Além disso, as
taxas de sobrevida aumentam aproximadamente 80% a 90% em tumores detectados
precocemente (BAGAN; SARRION; JIMENEZ, 2010). Com isso, a identificagdo de possiveis
marcadores que possam ser utilizados em biopsias pré-cirurgicas poderia auxiliar na selecdo de
pacientes que se beneficiariam de terapias mais agressivas e complementares e na previsao do
comportamento desses tumores.

Um marcador histopatologico que vem sido muito investigado é o budding tumoral
(BT), que é definido como a presenga de células isoladas ou pequenos “ninhos” de até cinco
células tumorais em diferentes distancias da regido do fronte de invaséo. A partir dessa avalicdo
0s tumores sdo classificados com baixa intensidade de BT (<5 “ninhos” de células tumorais) ou
tumores com alta intensidade de BT (=5 “ninhos” de células tumorais) (UENO; MURPHY;
JASS; MOCHIZUKI et al., 2002; WANG; HUANG; HUANG; WANG et al., 2011). Essa
caracteristica possivelmente representa a perda de coesdo celular e a invasdao de células
malignas (WANG; HUANG; HUANG; WANG et al., 2011), além de ser um parametro passivel

de avaliacdo em bidpsias incisionais, o BT intra-tumoral esta negativamente relacionado com
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o tempo de sobrevida dos pacientes e metastases em linfonodos regionais (ALMANGUSH,;
PIRINEN; HEIKKINEN; MAKITIE et al., 2018; ALMANGUSH; YOUSSEF; PIRINEN;
SUNDSTROM et al., 2019). Essas caracteristicas, fazem com que a avaliagdo do BT intra-
tumoral seja um candidato na identificagdo de tumores que poderiam se beneficiar de
tratamentos mais agressivos.

Dois biomarcadores envolvidos na progressao e metastase em carcinoma epidermdide
de boca (CEB) sdo a Podoplanina (PDPN) e a Osteopontina (OPN). A OPN é uma proteina
envolvida no desenvolvimento, progressdo e metastase tumoral (AVIROVIC; MATUSAN-
ILIJAS; DAMANTE; FABRRO et al., 2013). Essa proteina contribui na adesio e migracéo
celular, devido a presenca da sequéncia de aminoacidos Arg-Gly-Asp, que se liga com
integrinas. Além disso, a OPN influencia a migracdo celular via interacdo com o CD44 e
também na ativacdo do fator de crescimento epidermal (WEBER, 2001; WEBER; ASHKAR,;
GLIMCHER; CANTOR, 1996).

A PDPN é uma glicoproteina transmembranal que esta presente em diferentes células
do corpo humano (UGORSKI; DZIEGIEL; SUCHANSKI, 2016). Durante a carcinogénese, a
expressdo de PDPN esta relacionada com a invasao e migracdo das células (SWAIN; KUMAR,;
ROUTRAY; PATHAK et al., 2014). Além disso, a PDPN influencia o processo de transicdo
epitélio-mesenquimal uma vez que promove a ativacdo de uma cascata de sinalizacdo
intracelular que provoca a troca da expressdo de E-caderinas para N-caderinas, proteinas
responsaveis pela adesao intercelular (SWAIN; KUMAR; ROUTRAY; PATHAK et al., 2014).

A associacdo da avaliacdo do BT e a expressdo das proteinas PDPN e OPN pode
contribuir para a compreensdo dos mecanismos moleculares envolvidos na progressdo dos
tumores e possivelmente servir como um indicador da motilidade celular. Desta forma, o
objetivo desse estudo foi avaliar a presenca do BT em uma amostra de biopsias incisionais de
CEB e sua associa¢do com a expressao imuno-histoquimica das proteinas PDPN e OPN, além
de identificar se h& ou ndo diferenca na expresséo desses biomarcadores nas areas de BT e reas

fora do BT em tumores com alta intensidade de BT.
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2 OBJETIVOS

2.1 OBJETIVO GERAL

Avaliar o budding tumoral (BT) em bidpsias incisionais de carcinomas epidermoide
de boca (CEB) e sua associacdo com a expressdo imuno-histoquimica das proteinas
Podoplanina (PDPN) e Osteopontina (OPN).

2.2 OBJETIVOS ESPECIFICOS

Avaliar a associacao do BT com a localizacdo anatdmica do tumor;

Avaliar a associacdo entre a intensidade do BT e a expressdo imuno-histoquimica das
proteinas PDPN e OPN;

Comparar a expressdo imuno-histoquimica das proteinas PDPN e OPN nas areas de

hot-spot e nas areas de BT em tumores com alta intensidade de BT;
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ABSTRACT

Tumor budding (TB) is a morphological marker associated with cellular detachment, cellular
migration, and possibly epithelial-mesenchymal transition, tumor invasion and possibly
epithelial-mesenchymal transition. Podoplanin and Osteopontin are biomarkers associated with
tumor development, progression, and metastasis and both appears to have a role in cellular
detachment and cell migration. Thus, the aim of this study was to evaluate the intensity of TB
in a sample of oral squamous cell carcinoma biopsies (OSCC) and its association with
podoplanin and osteopontin immunoexpression. Immunohistochemistry was performed in 98
cases of OSCC to detect pancytokeratin (AEL/AE3), in order to identify epithelial tumor cells
in TB evaluation. Antibodies against podoplanin, and osteopontin were also used to identify
these proteins. A Chi square test was used to analyze the association between the intensity of
TB and tumor anatomical location and the expression of podoplanin and osteopontin.
McNemar’s test was employed to identify differences between podoplanin and osteopontin
expression in the budding area and outside the TB area. No association was observed between
TB and podoplanin and osteopontin expression. In tumors with high-intensity TB, podoplanin
expression was lower in tumor buds areas than areas outside the budding. Differences were
observed between TB intensity and anatomical location, with high-intensity of TB in 53.6% of
tongue tumors and only in 6.3% of lips tumors. In OSCC, high-intensity TB was not associated
with podoplanin and osteopontin expression.

Keywords: Human PDPN protein; immunohistochemistry; tumor budding; mouth neoplasm;

osteopontin.
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INTRODUCTION

More than 350.000 new cases and almost 180.000 deaths from cancers of the lip and
oral cavity were estimated in 2018 [1]. Oral squamous cell carcinoma (OSCC) comprises almost
90% of these cancers and it is the most common malignant neoplasm of the head and neck [2].
Despite extensive research and improvements in surgery and radiation treatment, 5-year
survival rates have not improved and remain around 50% in most countries [3]. These low
survival rates are mainly associated with late diagnosis, regional relapse and metastasis [4].

Histopathological and molecular markers have been widely studied in the field of
pathology, to improve knowledge on prognostic factors for OSCC, and to assist surgeons on
treatment decisions [5]. Although widely used, histopathological grading based on the criteria
of the World Health Organization (WHQO) correlates poorly with prognosis when assessed
alone, especially in early-stage cancers [6]. The main critics are associated to the lack of
identification of characteristics related to tumorigeneses, such as the pattern of invasion, and
absence of reliable correlations with patients' outcome and response to treatment. To overcome
these deficiencies many authors have added new histological parameters to provide better
prognostic indicators however there is no agreement on which optimal grading system better
discriminates aggressive OSCC from non-aggressive OSCC [7].

Inclusion of tumor budding (TB) evaluation in the WHO grading system has been
proposed and could provide a better prognostic tool for risk assessment in early stage tongue
OSCC assessment in early tongue OSCC [8]. TB is a morphological characteristic defined as
the presence of isolated single cells or smalls clusters of up to five tumor cells that are observed
in areas near the invasive front [4, 9]. Besides being a feasible parameter for evaluation in
pretreatment diagnostic biopsies [10] a recent study showed that TB in OSCC was significantly
associated with disease free-survival, overall survival, and regional lymph node metastasis [11].
Furthermore, TB represents active invasion and cellular detachment and although not fully
established in the literature, TB may represent cells undergoing epithelial-mesenchymal
transition (EMT) [4, 7, 12].

Since patients with the same clinical stage or tumor grade may have different clinical
behavior and even different outcomes, understanding molecular events in carcinogenesis may
lead to the identification of biomarkers that could predict the behavior of tumors and add value

in classical parameters such as TNM stage, tumor grade and depth of invasion [13, 14]. Tumor
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biomarkers are generally associated with progression and/or prognosis and may highlight
biological differences between different tumors [13]. Thus, investigating tumor biomarkers
expression and its relationship with histopathological characteristics may help to improve the
proper management of patients.

Podoplanin (PDPN) is a small transmembrane glycoprotein that is believed to be
involved in tissue development and repair [15]. In several types of cancer, PDPN appears to be
involved in carcinogenesis and the expression of this protein may influence the EMT, cellular
detachment, tumor progression, and metastasis [16]. A recent systematic review (SR), conduct
by our research group, showed that PDPN may be associated with lymph node involvement,
histopathological grade, and clinical stage of OSCC, according to this SR the current evidence
does not support the role of PDPN as a prognostic marker for OSCC [17].

Another marker that has been linked to tumor development, progression, and
metastasis is Osteopontin (OPN) [18]. OPN is a major sialoprotein from the extracellular
matrix, synthesized in a variety of tissue types, that also plays a role in physiological cell
functions [19]. OPN contributes to cell adhesion and cell migration, due to the presence of the
Arg-Gly-Asp (RGD) amino acid sequence, which binds to integrins (such as integrinavf1,
integrinavB3, and integrinavf5) [20]. OPN also influences cell migration via interaction with
CD44 and activation of the epidermal growth factor [21].

Although TB is reported to represent active invasion, dissociation, and EMT, the
association with biomarkers related with cell motility, such as PDPN and OPN, has not been
fully investigated in the literature. Therefore, our study aimed to investigate the association
between immunoexpression of PDPN and OPN and the intensity of TB in OSCC, and if there
is a difference between the expression of these biomarkers in the budding area and outside the
budding area in high-intensity TB OSCC.

MATERIALS AND METHODS

Sample selection

This study included 98 cases from a total of 211 cases of formalin-fixed, paraffin-
embedded tissue specimens of OSCC retrieved from an Oral Pathology Laboratory in
Florianopolis-Santa Catarina, Brazil between 2006 and 2020. All biopsy reports with
histological diagnosis of OSCC were screened from the laboratory files. Exclusion criterion

was insufficient material for the immunohistochemical reactions. Hematoxylin and eosin
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(H&E) slides were reviewed and the diagnosis was confirmed by an experienced oral
pathologist (ERCR).

Clinical data were collected from patient’s records, such as sex, age, tumor anatomical
location, and smoking and alcohol consumption.

The ethics committee of the authors’ institution approved this study (approval number:

1.005.587)

Immunohistochemistry

Immunohistochemical reactions were performed employing the labelled polymer
method. Histological sections from formalin-fixed and paraffin-embedded tissues of 3um of
thickness were obtained and mounted on glass slides coated with 3-aminopropyltriethoxysilane
(Sigma-Aldrich, St. Louis, MO, USA). Sections were deparaffinized with xylol and hydrated
in decreasing alcohol concentration solutions. The slides were incubated two times in a 6%
H>02 and methanol solution for 20 minutes for inhibition of endogenous peroxidase activity.
For antigen retrieval, the slides were immersed in a boiled 0.001 M citrate buffer (pH 6.0)
(Merck, Darmstadt, Hessen, Germany) for 40 minutes. Endogenous biotin was blocked in a 5%
solution of skim milk in phosphate-buffered saline solution (PBS) for 40 minutes. Then,
sections were incubated overnight in a moist chamber at 4°C with primary antibodies for anti-
podoplanin (clone 18H5, Santa Cruz Biotechnology, Inc. CA, USA, 1:200), anti-osteopontin
(clone AKm2A1, Santa Cruz Biotechnology, Inc. CA, USA, 1:200), and anti-cytokeratin (clone
AE1/AES3, 1:50). The amplification of the reaction was performed using the EnVision+ system
(Dako, Corporation, Carpinteria, CA, USA) by incubation for 75 min at room temperature.
Diaminobenzidine (DAKO Liquid plus, Dako, Corporation, Carpinteria, CA, USA) was used
as a chromogen, and the sections were counterstained with Harris’s haematoxylin. The positive
control for PDPN was the immunostaining of lymphatic vessels in the stroma of OSCC, for
OPN was skin, whereas the positive control for AE1/AE3 was normal hyperplasic mucosa

specimens. Negative control was obtained by omitting primary antibodies.

Immunohistochemical evaluation
Immunoexpression of PDPN and OPN was characterized as brown cytoplasmic and

membranous staining and were evaluated only in the malignant epithelium.
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One image of the hotspot areas of PDPN and OPN immunoexpression in the
epithelium were captured with a camera (Canon A620, Beijing, China) attached to a light
microscope (Axiostar Plus, Carl Zeiss, Oberkochen, Germany) at 200x magnification. The
analysis was performed using the NIH ImageJ 1.45q software (National Institute of Health,
Bethesda, MD, USA) where data was presented as the percentage of positive pixels (areas of
diaminobenzidine staining) in regards to the total area of the epithelium in each field.

In addition, immunoexpression of PDPN was classified in two categories: low or no
expression (PDPN immunostaining in up to 1.6% of the tumor cells) or high expression (PDPN
immunostaining in more than 1.6% of cells), the cut-off value was based on the median of all
cases. For OPN the same criterion was used: tumors with low or no expression (OPN
immunostaining in up to 13.3% of epithelial tumor cells) or high expression (OPN

immunostaining in more than 13.3% of epithelial tumor cells).

Tumor budding evaluation

Cytokeratin (AE1/AE3) immunoexpression was used in tissue specimens to evaluate
TB. Initially, each case was scanned under a x10 objective lens to detect the areas with the
highest intensity of TB (hot spot). The field with the highest number of TB was selected using
a x20 objective lens; finallly, TB final count was performed under a x20 objective lens.

Tumor budding was defined as the presence of isolated single tumor cells or small
clusters (<5 tumor cells) in the stroma. The intensity of TB was classified as proposed by Wang
et al.[4] as high-intensity TB (=5 tumor buds) or low-intensity or no TB (<5 tumor buds).

The degree of intra-examiner agreement for TB evaluation was estimated using
Cohen’s Kappa, where 25 randomly selected samples were evaluated twice with four weeks

between the assessments. The agreement was considered substantial (0.8).

Statistical analysis

One author (PVK) assessed the immunohistochemyecal results of PDPN and OPN and
classified the intensity of TB. The Fisher Exact test was performed to evaluate the association
between TB and anatomical location. Multiple comparisons test using Bonferroni correction
was performed. The Chi-squared test was performed to evaluate the association between (i)
PDPN and TB; (ii) OPN and TB. The McNemar test was performed to identify differences in

the immunoexpression of PDPN and OPN between the budding area and the area outside the
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budding in samples with high-intensity TB. The level of significance was set at 5%. All analyses
were performed using SPSS v. 26 (IBM Inc., Chicago, IL, USA).

RESULTS

The clinicopathological characteristics of cases included in this study are described in
Table 1. Among 98 cases of OSCC, three tumors involved more than one anatomical location
and were counted separately when the anatomical location was assessed, accounting for 100
cases in the study sample.

High-intensity TB was present in 32 cases (32.7%) and low intensity or no TB was
detected in 66 cases (67.3%). Association between OPN expression and TB was not statistically
significant (p= 0.47; Table 2), and no difference was found between the expression of OPN in
the budding area and outside the budding area in tumors with high-intensity TB (p= 0.60)
(Figure 1).

No association was found between PDPN and TB (p= 0.65; Table 2). PDPN was less
expressed in the budding area than outside of the budding area (p= 0.003; Table 3) in tumors
with high-intensity TB.

Further analysis showed that TB was associated with anatomical location (p= 0.03;
Table 4). A statistically significant result was found between tongue and lips tumors, where
53.6% of tongue tumors where high-intensity TB while only 6.3% of lip tumors where high-
intensity TB (p=0.027).

DISCUSSION

Among the 98 OSCC in our sample, 32.7% were classified as high-intensity TB. This
finding is similar to several published data, where high-intensity of TB in preoperative biopsies
ranged from 28.7% [22] to 75.4% [23]. Although is establish that OSCC with high-intensity
TB intra-tumoral has a worst overall survival and a strong correlation with tumor grade and
tumor depth [22, 24] few studies examined the molecular mechanisms involved in TB in OSCC.
In a study conducted by Wang et al. [25] it was shown that TB is associated with a decrease in
the immunoexpression of E-cadherin and overexpression of vimentin assessed by
immunohistochemistry. Moreover, Maragon Junior et al. [23] reported that TB interacts with
the stroma since high-intensity TB was associated with a higher density of stromal fibroblasts

and overexpression of laminin-5 y2.
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PDPN is a biomarker with extensive literature in oral potentially malignant disorders
and oral cancer [16, 26]. In oral carcinogenesis, PDPN has been correlated with cell migration,
aggressiveness, and metastasis [27]. Also, PDPN is frequently observed at the invasive front
and may play a role in EMT [16]. It was observed that PDPN promote the down-regulation of
E-cadherin, increasing the EMT [28]. Foschini et al. [29] demonstrated a strong association
between low-expression of E-cadherin and high expression of PDPN with lymph node
metastasis in preoperative biopsies of OSCC. In our study, PDPN expression was low in 50%.
These results differ significantly from the literature. For instance, in OSCC, higher expression
of PDPN was identified in more than 50% of tumors and a SR conducted by our research group
suggested that stronger PDPN expression was associated with a worst histopathological grade
[17]. A possible explanation for this could be the differences in the quantification of the
immunohistochemistry results since we applied a less subjective method instead of a
semiquantitative evaluation. Moreover, since PDPN is often expressed at the invasive front of
OSCC, preoperative biopsies may not routinely detect the expression of this biomarker [30] and
this could be due to differences in size and characteristics of the specimens.

Another contradictory finding of our study was the lower expression of PDPN in the
budding areas than outside the budding area in high-intensity TB. It was expected that in the
budding areas, PDPN would be higher expressed since this biomarker is related to cytoskeleton
reorganization and cell migration [28] and there is a decrease in the expression of E-cadherin
in tumor buds. As previously stated, PDPN is often expressed at the invasive front and not all
biopsies specimens can detect this biomarker. We suggest that further studies investigate the
differences in the immunoexpression of PDPN in preoperative biopsies and surgical specimens.
In addition, should be evaluated the viability of this biomarker in biopsy specimens to assess
tumor characteristics related to tumor progression.

OPN is associated with tumor progression due to its role in cell adhesion and cell
migration [31]. In a study with squamous carcinoma cell lines, overexpression of OPN
increased proliferation and invasion [32]. In OSCC, Routray et al. [31] reported positive OPN
expression in all tumor slides with increased intensity at the invasive front when compared to
the rest of tumor tissue. Furthermore, a study conducted by Matsuzaki et al. [33] investigating
the expression of OPN in tongue SCC did not found a correlation between prognostic
parameters (recurrence, lymphatic metastasis, and cumulative survival rate) and no significant

differences in tumor size or histopathological differentiation. The authors concluded that OPN
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might be a useful biomarker for early invasion carcinoma and not patient prognosis [33]. We
found no association between OPN and TB and no significant differences in OPN expression
in TB areas compared to areas outside the budding in high-intensity TB. We suggest that future
research should focus on identifying the expression patterns of OPN in a larger cohort sample
and its possible association with malignant transformation of oral potentially malignant
disorders and early invasion OSCC.

Our data demonstrate an association between TB and anatomical location (p=0.03). In
53.6% of tongue tumors, we found high-intensity TB, whereas only 6.3% of lip tumor presented
high-intensity TB. This could be due to differences in etiological factors since lip cancers are
more frequently associated with sun exposure and are easier to detect and treat [34] and tongue
tumors are generally diagnosed at a late stage [35]. In addition, the 5-year survival rates of lip
tumors are around 85%, however, in tongue tumors, 5-year survival rates remain around 50%
[3]. These differences may indicate that high-intensity TB is present in tumors with an
aggressive pattern, but cohort studies with larger samples are needed to confirm this association.

There are limitations to this study. Firstly, we did not have access to clinical data such
as the TNM stage, overall survival, and disease free-survival to evaluate the prognostic value
of PDPN and OPN in high-intensity TB OSCC since we were only able to collect information
from reports from preoperative biopsies reports. Secondly, several reports from preoperative
biopsies files were not fully described by surgeons resulting in missing data. Thirdly, our study
presented a heterogeneous sample since we include tumors from different anatomical locations
and possibly different clinical stages of OSCC.

Notwithstanding these limitations, our study applied a less subjective method to
evaluate both TB and the immunoexpression of PDPN and OPN. Even though most studies
evaluate TB in H&E slides, our study evaluated TB using immunohistochemistry of the
cytokeratin (clone AE1/AE3), which is reported to show a better reproducibility of results [36].
PDPN and OPN immunoexpression were evaluated using a software for detection of the
chromogen used in the immunohistochemical reactions, reducing potential bias caused by
subjective evaluation besides being an easily reproducible method.

In conclusion, our study did not find an association between the intensity of TB and
immunoexpression of PDPN and OPN in preoperative biopsies. PDPN was less expressed in
tumor buds areas than in areas outside the budding. Also, TB was associated with anatomical

location, with high-intensity of TB in tongue tumors, and low intensity of TB in lip tumors.
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Furthermore, future research should focus on understanding the molecular aspects involved in
TB and the impact of biomarker association in patient-related outcomes applying a more robust

methodology that should be easily reproducible and more objective.
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FIGURES AND TABLES

Figure 1 — High-intensity tumor budding in a case of oral squamous cell carcinoma: (A)
Immunoexpression of cytokeratin (AEL/AE3) in tumor buds (A, X200); (B) Tumor buds

showing high Osteopontin immunoexpression; (C) Tumor buds showing low Podoplanin

immunoexpression (Immunohistochemistry, x200).



Table 1. Clinicopathological characteristics of cases

included in the study

n

%

Age

Sex

Smoking habit

Drinking habit

Intensity of tumor budding

Anatomical Location

Podoplanin

Osteopontin

<50

>50

Total

Male

Female

Total

No

Yes

Total

No

Yes

Total

Low/No

High

Total

Tongue

Floor of the mouth
Gingiva/Alveolar ridge
Buccal Mucosa
Palate

Lips
Retromolar
Total

Low/No

High

Total

Low/No

High

Total

11
81
92
89
8
97
5
75
80
4
48
52
66
32
98
28
20
18
7
6
16
5

12%
88%
100%
91.8%
8.2%
100%
6.3%
93.8%
100%
7.7%
92.3%
100%
67.3%
32.7%
100%
28%
20%
18%
7%
6%
16%
5%

100 100%

49
49
98
50
48
98

50%
50%
100%
51%
49%
100%

30
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Table 2. Podoplanin and Osteopontin expression and intensity of tumor budding in oral

squamous cell carcinoma

Intensity of tumor budding Odds-ratio
Low/No (%) High (%) P-value* (95% CI)
Podoplanin Low 34 (69.4) 15 (30.6) 0.66 1.204 (0.51-2.80)
High 32 (65.3) 17 (34.7)
Osteopontin Low 32 (64) 18 (36) 0.47 0.732(0.31-1.71)
High 34 (70.8) 14 (29.2)

*Chi-square test
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Table 3. Differences in Podoplanin expression between the budding area and area outside the
budding

Podoplanin outside the budding

Podoplanin in tumor buds Low/No expression  High expression P-value*  Odds-ratio (95% CI)
Low/No expression 14 (53.8) 12 (46.2)

] ] 0.003 5.833 (0.596-57.104)
High expression 1(16.7) 5 (83.3)

*McNemar test



Table 4. Intensity of tumor budding in oral squamous cell carcinoma by anatomic location

33

Intensity of tumor budding

Location Low/No (%) High (%)
Tongue* 13 (46.4) 15 (53.6)
Floor of the mouth 12 (60) 8 (40)
Gingiva/Alveolar 14 (77.8) 4 (22.2)
Buccal Mucosa 5(71.4) 2 (28.6)
Palate 5 (83.3) 1(16.7)
Lips* 15 (93.8) 1(6.3)
Retromolar 3 (60) 2 (40)

*Statistically significant result obtained with multiple comparisons test using Bonferroni correction
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4 CONSIDERACOES FINAIS

A partir dos resultados encontrados nesse estudo, pode-se concluir que nao houve
associacao entre a presenca de alta intensidade de budding tumoral e a expressdo das proteinas
Podoplanina e Osteopontina. Apesar disso, foi identificado que em tumores com alta
intensidade de budding tumoral, a expressdo de podoplanina foi menor nas areas do budding
do que éareas fora do budding tumoral. O budding tumoral foi associado com a localizacédo
anatdmica dos tumores, onde encontrou-se uma diferenca entre tumores localizados em lingua

e labios.
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UNIVERSIDADE FEDERAL DE SANTA CATARINA
CENTRO DE CIENCIAS DA SAUDE

CURSO DE ODONTOLOGIA -

DISCIPLINA DE TRABALHO DE CONCLUSAO DE CURSO DE ODONTOLOGIA

ATA DE APRESENTACAO DO TRABALHO DE CONCLUSAO DE CURSO

Aos 31 dias do més de julho de 2020, as 10:00 horas, em sessdo pubiica por meio ¢
webconferéncia utilizando a plataforma CAFe - RNP, na presenca da Banca
Examinadora presidida pela Professora Dra. Elena Riet Correa Rivero, e pelos
examinadores, Profa. Dra. Kamile Leonardi Dutra, e Profa. Me. Andressa Fernanda
Paza Miguel, o académico Pedro Vitali Kammer apresentou o Trabalho de Conciuséo
de Curso de Graduagdo intitulado “Avaliagdo do budding tumoral em bidpsias
incisionais de carcinoma epiderméide de boca e sua associagdo com a expressdo
imuno-histoquimica das proteinas Podoplanina e Osteopontina” como requisito
curricular indispensavel a aprovacao na Disciplina de Defesa do TCC e a integralizagao
do Curso de Graduagdo em Odontologia. A Banca Examinadora, apds reunido em
sessd@o reservada, deliberou e decidiu pela APROVACAO do referido Trabalho de
Conclusdo do Curso, divulgando o resultado formalmente ao aluno e aos demais
presentes, e eu, na qualidade de presidente da Banca, lavrei a presente ata que sera
assinada por mim, pelos demais componentes da Banca Examinadora e pelo aluno

orientando.
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INTRODUCTION

Pathology, Research and Practice covers the entire field of pathology: Reviews focus on recent
progress in pathology, while Comments look at interesting current problems and at hypotheses for
future developments in pathology. Original Papers present novel findings on all aspects of general,
anatomic and molecular pathology. Rapid Communications inform readers on preliminary findings that
may be relevant for further studies and need to be communicated quickly. Teaching Cases look at new
aspects or special diagnostic problems of diseases and at case reports relevant for the pathologist's
practice.

Page charges
This journal has no page charges.

Submission checklist
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:

e Include keywords

» All figures (include relevant captions)

« All tables (including titles, description, footnotes)

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

Supplemental files (where applicable)

Further considerations

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

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

For further information, visit our Support Center.

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

Declaration of interest

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
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.
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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').

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

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.

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.
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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.

Please visit our Open Access page for more information.

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 Author Services.

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.

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.

Submit your article

Please submit your article via http://ees.elsevier.com/prp.

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.

The names of the reviewers are hidden from the author. This is the traditional method of reviewing
and is, by far, the most common type. Reviewers may use their anonymity as justification for being
unnecessarily critical or harsh when commenting on the author's work

PREPARATION

AUTHOR INFORMATION PACK 25 Jun 2020 www.elsevier.com/locate/prp 5



43

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 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.

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

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,
Eqg. (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.
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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.

* 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.

Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if any). Please
have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Graphical abstract

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

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of theirimages
and in accordance with all technical requirements.

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.

Abbreviations

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

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

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.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).
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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.

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for
purposes of deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly.
For graphical images, this journal is applying the following policy: no specific feature within an image
may be enhanced, obscured, moved, removed, or introduced. Adjustments of brightness, contrast,
or color balance are acceptable if and as long as they do not obscure or eliminate any information
present in the original. Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed
in the figure legend.

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.

 Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

* 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.

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

A detailed guide on electronic artwork is available.

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

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

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

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

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
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) in addition to color reproduction in print. Further
information on the preparation of electronic artwork.

Illustration services

Elsevier's Author Services 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.
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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/10.1029/2001IJB000884.
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.

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.
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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/pathology-research-and-practice

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

Reference to a book:

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

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

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

Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.

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.

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
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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.

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 in Brief

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

Data statement

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

AFTER ACCEPTANCE
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To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. 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 Author Services. 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.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com

AUTHOR INFORMATION PACK 25 Jun 2020 www.elsevier.com/locate/prp 12



50

ANEXO C - PARECER CONSUBSTANCIADO DO CEP

UNIVERSIDADE FEDERAL DE Plataforma
SANTA CATARINA - UFSC wofl

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: O papel do estroma no desenvolvimento e progressao do cancer de boca
Pesquisador: Elena Riet Correa Rivero

Area Tematica:

Versao: 1

CAAE: 42976715.3.0000.0121

Instituicao Proponente: Departamento de Patologia

Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Numero do Parecer: 1.005.587
Data da Relatoria: 30/03/2015

Apresentacao do Projeto:

Trata-se de projeto vinculado a linha de pesquisa “Etiologia, Diagnéstico, Prevengao e Terapias aplicadas a
Odontologia”, do Programa de Pés-graduagdo em Odontologia da UFSC. A professora coordenadora faz
parte do grupo de Pesquisa em Diagnostico Bucal da UFSC. O projeto desdobrar-se-4 em uma tese de
doutorado e um Trabalho de Conclusao de Curso. Como amostra positiva de neoplasia invasiva serao
incluidos casos de carcinoma epiderméide de boca (CEB) e como amostra de tecido néao neoplasico seréao
incluidos casos de HFI (hiperplasia fibrosa inflamatéria). A selegdo dos casos sera feita com base no
diagnostico histopatol6gico e na analise das laminas coradas em H&E. Com base na casuistica desse
Servico de Diagndstico espera-se no final ao menos 25 casos de DEBM; 25 casos de DEBM, 20 casos de
carcinoma epidermoides de boca e 20 casos de HFI.

Objetivo da Pesquisa:

Obijetivo Primario:

- O objetivo principal deste projeto é contribuir com o entendimento sobre o processo de invasdo do CEB
(carcinoma epidermoide de boca), por meio do estudo das interagées parénquima/estroma nos mecanismos
de crescimento e invasao tumoral.

Objetivo Secundario:

1- Promover um levantamento dos laudos histopatolégicos de lesdes diagnosticadas como displasias
epiteliais, CEB e hiperplasia fibrosa inflamatoria (HFI), presentes nos arquivos do
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Bairro: Trindade CEP: 88.040-400
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Laboratério de Patologia Bucal (LPB) da Universidade Federal de Santa Catarina (UFSC);

2- Proceder a avaliagado histologica dos casos selecionados e Classificar as displasias epiteliais segundo o
sistema binario, em displasias de alto risco de

malignizacdo (DEAM) e baixo risco de malignizagao (DEBM);

3- Investigar a presenca de fibroblastos senescentes, por meio de marcadores de senescéncia celular (p16
e beta galactosidase), assim como por meio de marcadores de FAC (podoplanina), na lamina prépria de
DEBM, DEAM e HFI, assim como no estroma de CEB.

4- Investigar a expressao de caveolina-1, osteopontina e MMP-2 na lamina prépria de DEBM, DEAM e HFI,
e no CEB.

5- Estabelecer o indice de proliferacéo epitelial, por meio da marcagéo do antigeno Ki-67, em DEBM, DEAM,
HFI e CEB;

6- Comparar a expressao das proteinas em estudo nos casos de DEBM, DEAM, HFI e CEB;

7- Comparar a expressao das proteinas em estudo nos casos de displasias epiteliais que evoluiram para
carcinoma epidermoide;

8- Fazer a correlagao das proteinas em estudo nos casos de DEBM, DEAM, HFl e

CEB.

9- Correlacionar os achados deste estudo com os ja existentes na literatura.

Avaliacao dos Riscos e Beneficios:

Em relagéo aos riscos da pesquisa, 0s pesquisadores esclarecem que "Durante a pesquisa sera apenas
utilizado o material resultante de biépsia da lesdo, previamente realizada, o qual encontra-se armazenado
nos arquivos do LPB, sem causar qualquer tipo de desconforto aos pacientes. Como havera acesso aos
dados presentes nas fichas de biopsia e laudos histopatoldgicos, ha um risco de perda de sigilo dessas
informagdes, mas os pesquisadores garantem que tomarao todos os cuidados para evitar

que isso ocorra".

No que se refere aos beneficios do estudo, observa-se que "envolvem a produgdo de conhecimento
cientifico podendo servir de base para outros estudos, e possivelmente tentar ajudar os préximos pacientes
que tenham a mesma doenga no futuro, facilitando o seu diagnéstico".

Comentarios e Consideracoes sobre a Pesquisa:
Sem comentarios adicionais.
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Consideracoes sobre os Termos de apresentacao obrigatoria:

Todos os documentos necessarios ao processo estao disponiveis na Plataforma Brasil e de acordo com a
legislacao vigente: folha de rosto; projeto de pesquisa; informagdes detalhadas sobre o projeto, incluindo
cronograma e orgamento; e termo de consentimento livre e esclarecido (TCLE) a ser apresentado aos
participantes da pesquisa.

Recomendacoes:

Né&o ha.

Conclusées ou Pendéncias e Lista de Inadequacdes:

De acordo com o exposto nesse parecer, o projeto de pesquisa "O papel do estroma no desenvolvimento e
progressao do cancer de boca" deve ser considerado APROVADO.

Situacao do Parecer:

Aprovado

Necessita Apreciacao da CONEP:
Nao

Consideracées Finais a critério do CEP:

FLORIANOPOLIS, 30 de Margo de 2015

Assinado por:
Washington Portela de Souza
(Coordenador)
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