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RESUMO

O cancer esta entre as causas mais comuns de morbidade e mortalidade no mundo.
Dentre as neoplasias malignas de epitélio, estd o carcinoma de células escamosas que
compreende mais de 90% dos canceres de cabeca e pescogo, sendo 0 sexto tipo de
cancer mais comum em todo o mundo representados em sua maioria por carcinoma de
células escamosas (CCEP) e em parte por neoplasias de glandulas salivares (NGSs). O
carcinoma de células escamosas de boca (CCEB) é um importante problema de saude
pablica, sendo o tipo mais comum de neoplasia maligna oral. A hip6xia na neoplasia
estd associada a uma maior resisténcia a radiacdo ionizante e a Vvarios tipos de
quimioterapia. A principal proteina da via da hipoxia é o fator induzido por hipoxia- 1a
(HIF-1a), o qual é um fator de transcricdo que tem como alvo diversos genes que
promovem adaptacdes sob condicfes hipoxicas e tem sido amplamente estudado. Altos
niveis de expressdo dessa proteina esta associado a um pior progndstico em diversos
tipos de neoplasias. Alteracdes epigenéticas tém se mostrado importantes no contexto
das neoplasias de cabeca e pescoco. MiR-210 € miRNA induzido por hipdxia, regulado
pelo HIF-1a e exerce varios papeéis na célula, como inibir a apoptose e aumentar a
angiogénese. Estudos tém demonstrado grande potencial como biomarcardor no
diagnostico e prognostico de diversos tipos de neoplasias. A bioinformatica € uma
importante ferramenta para avaliacdo de diversos fendmenos. O presente estudo teve
como objetivo testar duas hipdteses sob o impacto dos componentes genéticos e
epigenéticos no CCEB e NGSs: A primeira hipétese foi analisar se 0s niveis de
marcadores de hipéxia HIF-la e miR-210 em NGSs benignas e malignas estdo
altamente expressos e se estes marcadores hipoxicos estdo envolvidos nos principais
processos associados a quimioterapia em NGSs através de analise de bioinformatica. A
avaliacdo da expressdo do HIF-1a ¢ do miR-210 ocorreu através de qRT-PCR em 21
amostras, incluindo 7 (33,33%) de NGSs malignas, 7 (33,33%) de NGSs benignas e 7
de tecido salivar ndo neoplésico. Anélise bioinformatica para identificar os principais
processos bioldgicos envolvidos com a aplicacdo de quimioterapia em (NGSs), foi
realizada. N&o houve diferenca entre os niveis de HIF-1a ¢ miR-210 em neoplasias
benignas e malignas de glandulas salivares, em comparacdo com o grupo controle de
glandula salivar normal. A analise de bioinformatica demonstrou que processos

relacionados com o DNA e diviséo celular, s&o os mais importantes para NGSs.



A segunda hipotese foi analisar se o efeito da radioterapia diminui os niveis de HIF-1a e
miR-210 em pacientes com carcinoma de células escamosas de boca. Para isso foram
utilizadas amostras de sangue de nove pacientes com CCEB e nove amostras de sangue
de pacientes controle, que foram submetidas a analise da expressdo do mRNA de HIF-
lo e miR-210. Além disso, a linhagem de células imortalizadas SCC9 foram submetidas
ao tratamento hipdxico e de radiacdo, seguidas da analise de migracao e expressdo do
HIF-1a mMRNA e miR-210. A radia¢do sob hipoxia ndo diminui os niveis de HIF-1a e

miR-210, mas aumenta a capacidade de migracao das células neoplasicas.

Palavras-Chave: Carcinoma de células escamosas de boca. HIF-1a. miR-210. Neoplasia

de gléndula salivar. Radiagdo ionizante.



ABSTRACT

Cancer is among the most common causes of morbidity and mortality in the world.
Among malignant epithelial neoplasms is squamous cell carcinoma comprising more
than 90% of cancers of the head and neck, being the sixth most common type of cancer
in the world represented mostly by squamous cell carcinoma (HNSCC) and in part by
salivary gland neoplasias (SGNs). Oral squamous cell carcinoma (OSCC) is an
important public health problem, being the most common type of oral malignancy.
Tumor hypoxia is associated with increased resistance to ionizing radiation and various
types of chemotherapy. The main protein of the hypoxia pathway is a factor induced by
hypoxia-1a (HIF-1a), which is a transcription factor that targets several genes that
promote adaptations under hypoxic conditions and has been extensively studied. High
levels of expression of this protein are associated with a worse prognosis in several
types of tumors. Epigenetic changes have been shown to be important in the context of
head and neck neoplasms. MiR-210 is a hypoxia-induced gene, regulated by HIF-1a
and exerts several roles in the cell, such as inhibiting apoptosis and increasing
angiogenesis. Studies have demonstrated great potential as a biomarker for the
diagnosis and prognosis of various types of neoplasias. Epigenetic changes have been
shown to be important in the context of head and neck neoplasms. MiR-210 is a
hypoxia-induced gene, regulated by HIF-1a and exerts several roles in the cell, such as
inhibiting apoptosis and increasing angiogenesis. Studies have demonstrated great
potential as a biomarker in the diagnosis and prognosis of various types of neoplasms.
Bioinformatics is an important tool for the evaluation of several phenomena. The
present study aimed to test two hypotheses under the impact of genetic and epigenetic
components in oral squamous cell carcinoma (OSCC) and SGNs: The first hypothesis
was to analyze whether the levels of HIF-1a and miR-210 hypoxia markers in benign
and malignant SGNs are highly expressed and whether these hypoxic markers are
involved in the main processes associated with chemotherapy in SGNs through
bioinformatics analysis. Evaluation of the expression of HIF-1a and miR-210 occurred
through gRT-PCR in 21 samples, including 7 (33.33%) of malignant SGNs, 7 (33.33%)
benign SGNs and 7 of salivary tissue not neoplastic. Bioinformatics analysis to identify
the major biological processes involved with the application of chemotherapy in (SGNs)

was performed. There was no difference in HIF-1 o and miR-210 expression in either



benign or malignant neoplasias of salivary glands, as compared to control, non-
neoplastic salivary glands. Finally, bioinformatic analyses revealed the most robust
alterations in processes specifically related to DNA and cellular division in SGNs. The
second hypothesis was to analyze whether the effect of radiotherapy reduces the levels
of HIF-1a and miR-210 in patients with oral squamous cell carcinoma. For this purpose,
blood samples from nine patients with OSCC and nine blood samples from control
patients were used, which were subjected to analysis of HIF-1a and miR-210 mRNA
expression. In addition, the immortalized SCC9 cell line was subjected to hypoxia and
radiation treatment, followed by migration and expression analysis of HIF-1a mRNA
and miR-210. Hypoxia radiation does not decrease levels of HIF-1o and miR-210, but

increases the migration capacity of neoplastic cells.

Key-words: Oral squamous cell carcinoma. HIF-1a. Mir-210. Salivary gland neoplasia.
lonizing radiation.
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1. INTRODUCAO

1.1 Carcinoma de células escamosas de boca

O céncer esta entre as causas mais comuns de morbidade e mortalidade no mundo, com
cerca de 14 milhGes de novos casos e 8 milhGes de mortes em 2012 (1). Ha previsdo
para um aumento de aproximadamente 20 milhdes de novos casos em 2030 (2). Dentre
as neoplasias malignas de epitélio, esta o carcinoma de células escamosas que
compreende mais de 90% dos canceres de cabeca e pescoco e surge a partir do
revestimento escamoso das superficies da mucosa do trato aerodigestivo superior,
incluindo a cavidade oral, faringe, laringe e trato sinusal. Carcinoma de células
escamosas de cabeca e pescoco (CECP) € o sexto tipo de cancer mais comum em todo o
mundo, e apenas 50% a 60% dos pacientes estardo vivos em 5 anos ap6s o diagnostico
(3, 4). O carcinoma de células escamosas orais (CCEB) é um importante problema de
saude publica, sendo o tipo mais comum de neoplasia maligna oral (1).

O tabagismo e 0 consumo de alcool, sdo os fatores de risco mais importantes descritos
atualmente. Os dois fatores tém um efeito sinérgico (5). Porém, fatores intrinsecos
individuais também exercem importante papel no desenvolvimento e progndéstico do
cancer (6). Além disso, um subgrupo de CECP, particularmente aqueles da orofaringe, é
causada por infeccdo com os tipos do papilomavirus humano (HPV) de alto risco (7).

O tratamento pode oferecer condi¢cdes morbidas, resultar em déficits funcionais, bem
como danos estéticos significativos, tais como deficiéncia da fala, degluticdo e
deformidade facial (1). O insucesso do tratamento e recidiva loco-regional sio comuns
(2, 3) e sdo responsaveis pela maioria das mortes (4) . A sobrevida em cinco anos €
acima de 80% nos estagios iniciais, caindo para cerca de 40% na presenc¢a de metastases
linfonodais e 20% na presenca de metastase a distancia (5, 6). Apesar do melhor
conhecimento da biologia tumoral e do surgimento de novas drogas, a cirurgia continua
sendo o tratamento padrdo, estando a radioterapia, associada ou ndo a quimioterapia,
indicada nos casos iniciais ou em adjuvancia ao tratamento cirargico, sendo indicada
ainda, nos casos irressecaveis ou em protocolos para preservacao de orgaos (5, 7, 8). A
resisténcia ao tratamento e recidiva sdo comuns apesar da terapia multimodal, e tém

sido associados a hipoxia (9, 10).
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1.2 As neoplasias de glandulas salivares

As neoplasias de glandulas salivares (NGSs) consistem em um grupo de lesdes
heterogéneas com caracteristicas clinico-patologicas complexas e comportamentos
bioldgicos distintos (17, 18). As glandulas par6tida, submandibular e sublingual sdo as
glandulas maiores. As glandulas salivares menores estdo presentes em muitos locais,
tais como os l&bios, gengiva, bochecha, palato, lingua, orofaringe, seios paranasais e
espaco parafaringeo (19). As neoplasias de glandulas salivares sdo lesdes relativamente
raras, representando 3-10% de todas as neoplasias de cabeca e pescoco (17). A
incidéncia global dessas neoplasias é de 0,4-13,5 por 100.000 pessoas por ano (19).
Existem inGmeros estudos epidemioldgicos de NGSs em diferentes paises, com
resultados variados, provavelmente seja devido diferencas na origem do estudo (médica
ou de centros odontoldgicos), divergéncias na classificacdo histoldgica, estudo de uma
populacédo especifica, localizacdo anatdbmica, ou o tipo da neoplasia (20). A maioria das
neoplasias de glandulas salivares sdo localizadas na glandula par6tida, seguido pela
glandula submandibular e glandulas salivares menores. As neoplasias benignas sdo mais
frequentes do que as malignas (19-21). Os estudos epidemiolégicos mostram claramente
que adenoma pleomérfico é a neoplasia da glandula salivar mais comum, seguido pelo
tumor de warthin. O carcinoma mucoepidermoéide é a neoplasia maligna mais comum
seguido pelo adenocarcinoma sem outras especificacdes, carcinoma de células acinares
e o0 carcinoma adenoidecistico (20).

O diagndstico das neoplasias de glandulas salivares baseia-se no exame clinico e na
puncdo aspirativa por agulha fina (PAAF). A PAAF auxilia na diferenciacdo entre
neoplasias benignas e malignas, e entre tumores salivares e linfonodomegalias. Seu
indice de positividade é alta, ajudando na escolha terapéutica adequada. A ultra-
sonografia tem sua importancia principalmente na diferenciacdo entre tumores solidos
ou cisticos, além de serem usados também para guiar a PAAF (22).

Embora o primeiro tratamento para NGSs malignas seja a cirurgia (23) a terapia
adjuvante tem sido determinada com base em dados de estudos focados em carcinomas
de células escamosas do trato aerodigestivo superior (24). A radioterapia esta reservada
para 0s tumores de comportamento mais agressivo, como 0s carcinomas de alto grau de
malignidade, os estadios Ill e IV, presenca de metastase cervical, paralisia facial e
margens exiguas ou comprometidas. A radioterapia exclusiva pode ser indicada para

pacientes inoperaveis, mas os resultados ndo sao satisfatorios. Alguns estudos mostram
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melhora na sobrevida em pacientes com cancer inoperavel de glandulas salivares, com o
uso de irradiagdo com néutrons (25). Os resultados com o uso de quimioterapia em
tumores de glandulas salivares sdo pobres, embora alguma resposta tem sido descrita
com o uso de cisplatina, doxorrubicina, 5FU e ciclofosfamida (26, 27).

E importante notar que ha relatos conflitantes quanto a relacdo entre hipdxia e

comportamento clinico no tratamento de pacientes diagnosticados com NGSs (28, 29).

1.3 Hipoxia, HIF-1a e miR-210

A hipoxia caracteriza-se pela condi¢do do suprimento insuficiente de oxigénio para o0s
tecidos, resultado da reducédo da disponibilidade de oxigénio, transporte de oxigénio ou
a incapacidade dos tecidos de utilizarem o oxigénio. Em tecidos normais, a exposi¢ao
em altitude e anemia induzem vias de resposta a hipdxia no corpo (30). Contudo, a
hipoxia também é uma marca registrada das neoplasias, selecionando células que sdo
capazes de sobreviver em ambientes extremamente desfavoraveis (31, 32). A principal
proteina da via da hipoxia € o HIF-1a, o qual é um fator de transcricdo que tem como
alvo diversos genes que promovem adaptacdes sob condicBes hipdxicas e tem sido
amplamente estudado. Altos niveis de expressao dessa proteina esta associado a um pior
prognostico em diversos tipos de neoplasias (6, 33, 34).

Sob condig¢des de normoxia, um grupo de enzimas denominadas de prolil-hidroxilases
(PHDs) e HIF-asparaginil hidroxilase, também chamada de fator inibidor de HIF (FIH)
se liga e promove a degradacdo do HIF-1a. hidroxilagdo de duas prolinas pelas enzimas
PHD resulta na ligagdo do HIF-1a a proteina mutada na doenga de von Hippel Lindau
(VHL),uma ubiquitina ligase, resultando na degradacdo macica do HIF-la. Em
condicBes de hipdxia a atividade enzimatica dessas proteinas é reduzida, assim, VHL

ndo se liga ao HIF-1a permitindo assim sua acumulagdo conforme figura 1.



17

Normoxia
PHDs FIH-1 VHL-containing E3 Ubiquitin Ligase
0,, Fe?*, a-KG
ascorbate F\ %,
a Por g NoH

Ub-Ub-Ubs=++ 26S Proteasome

09 0 ¢

ubiquitination
proteolysis

hydroxylation

Hypoxia

@

stabilization

@

transactivation

dimerization

Downstream genes' expression

Figura 1: Mecanismo do HIF-1a em condic¢es de normoxia e hipdxia. Harada, 2016.

Em seguida, o HIF-1a transloca-se para o niicleo e promove a transcri¢do de elementos
responsivos a hipéxia (HREs) tais como, a liberagdo do hormoénio eritropoietina (EPO)
que promove a sobrevivéncia e proliferacdo de células tumorais. Logo, ocorre ativagdo
do Fator de Crescimento Endotelial Vascular (VEGF) que promove a angiogénese no
tumor, estimulando enzimas glicoliticas, o metabolismo anaerébio de tumores para
preservagdo de energia para atender suas demandas deixando um ambiente de tumor
acido apo6s cada ciclo. BNIP3 (Bcl-2 e 19-quilodalton interagindo Proteina-3) conduz a
instabilidade gendmica por evasdao da apoptose e o Receptor do Fator de Crescimento

Epidérmico (EGFR) que estd associada a um comportamento mais agressivo do tumor
(35-37).
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Todos estes fatores contribuem para um fendtipo tumoral mais agressivo e, finalmente,
levam a resisténcia multifatorial contra o tratamento.

Os micro RNAs (miRNAs) foram descobertos em praticamente todas as espécies de
plantas e animais (38). MiRBase distribui todos os miRNAs publicados, sequéncias para
navegacdo e busca por sequéncia e palavras-chave, através de uma interface na web
(http: /lwww.mirbase.Org /) (39). A ultima versdo do miRNAs (MiRBase), langcado em
Junho de 2014, contém 28.645 hairpin miRNAs precursores expressando 35.828
produtos de miRNAs maduros, em 223 espécies. Um micro RNA (miRNA) é definido
como uma pequena molécula de RNA reguladora que consiste em pequenos RNAS nédo
codificantes, com cerca de 22 nucleotideos em comprimento. O miRNA liga-se as
regides 3' ndo traduzidas (3'-UTR) do gene alvo de uma forma complementar completa
ou incompleta através da sua "sequéncia de origem" na regido 5' e controla a expressdo
do gene alvo ao nivel poés-transcricional. O gene de codificagio mMIRNA ¢é
primeiramente transcrito em um pri-miRNA, com cerca de 300-1000 nucleotideos de
comprimento. No nucleo, estes transcritos primarios sdo processados por uma RNA
endonuclease Drosha tipo 111 em pré-miRNAs, que tem cerca de 70-90 nucleotideos de
comprimento (40).

A Exportin-5 promove a transferéncia de pré-miRNA através do nlcleo para o
citoplasma e, em seguida, no citoplasma, sofre a acdo de outra RNA endonuclease,
Dicer tipo IlI, gerando miRNAs maduros, com cerca de 22 nucleotideos de
comprimento. miRNA maduro, de cadeia simples forma com proteinas da familia
Argonauta, um complexo RNA-proteina conhecido como complexo silenciador RNA-
induzido (RISC) (41). Este complexo regula a expressao génica através da inibicdo da
traducdo do RNA ou degradacdo de alvos especificos no RNA mensageiro (RNAmM)
como mostrado na figura 2. Para regular a expressdo génica ao nivel pos-transcricional,

que permite a tradug@o de genes alvo e posteriormente a expressao proteica (42).
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Figura 2: Mecanismo do MiRNAs. Xin Huang, et a/ 2010.

A resposta adaptativa de baixo teor de oxigénio engloba processos bioquimicos e
celulares complexos, tais como o metabolismo de energia, sobrevivéncia e proliferacdo
celular, angiogénese, adesdo, motilidade, e a resisténcia ao estresse oxidativo. Esta
amplamente aceito que a hipdxia representa um fator prognéstico adverso independente
em muitos tipos de neoplasias e contribui para o fracasso final da maioria das terapias
antineoplasicas. miRNAs sdo reconhecidos como importantes reguladores em ambientes
fisioldgicos e patoldgicos, incluindo a carcinogénese. Um grande conjunto de miRNAS,
incluindo o miR-210, 21, 23, 24, 26, 103/107, e 373, foram encontrados por ser
induzidos sob condicdes hipdxicas (2).

Altos niveis de miR-210 participa na estabilizacdo do HIF-1o durante a hipoxia (43), e
pode ser responsavel por uma proporcao significativa do total da proteina HIF-1a
expressa na hipdxia. Logo, este tem um forte envolvimento na sobrevivéncia da celula,
migracao, diferenciacdo e na angiogénese, favorecendo a formacéo vascular (44).

Niveis aumentados de miR-210 podem estar associados com o prognostico desfavoravel
em doengas (45) tais como o infarto do miocardio, progressdo neoplésica e outros (45,
46). As limitacOes dos métodos existentes para avaliar a hipdxia levaram a um interesse

no desenvolvimento de novos marcadores. MIRNAS sdo promissores como
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biomarcadores estaveis em tecidos e no sangue, e tém o potencial de atuar sobre

centenas de genes (47).

1.4 Hipoxia tumoral e radioterapia

A hipoxia existe em aproximadamente 60% das neoplasias humanas (48) e dois tipos de
hipoxia podem ser distinguidos: a hipOxia aguda e crbnica. A hipOxia aguda se
desenvolve como resultado de um desligamento temporario da microvasculatura e de
distarbios locais na perfusdo, resultantes de episodios periodicos de abertura e
fechamento dos vasos sanguineos, o que cria hipdxia dindmica ou intermitente (49-51).
Antagbnico com a hipoxia aguda, a hipoxia cronica resulta de distancias de difusdo
aumentadas entre os vasos sanguineos e as células neoplésicas. Isto provoca baixos
niveis de tensdo de oxigénio na neoplasia levando ao inicio de vias de sinalizacdo
hipoxica e aumento da radiorresisténcia (50).

As células sob estresse em baixa concentracdo de oxigénio muitas vezes muda para
glicolise aerobica (producdo de lactato), um estado de baixa geracdo de energia, a partir
de fosforilacdo oxidativa, o que é denominado o efeito Warburg (52). A glicolise pode
ser aumentada tanto quanto duas vezes em hipoxia aguda, e é geralmente associada com
um aumento da expressdo ou formas modificadas de transportadores de glicose (GLUT
1 e GLUT 3) e o0 aumento dos niveis de hexoquinase (53). Embora hipdxia tem sido
geralmente reconhecido pelo seu impacto sobre o metabolismo da glicose, certas
neoplasias hipoxicas demonstram aumentos marginais de captacdo de glicose e
producdo de lactato (52). Os padrdes de oxigenacdo nas neoplasias podem ser
heterogéneas. A guantidade de hipdxia presente nas neoplasias difere de paciente para
paciente (54-57). Além disso, a distribuicdo da hipdxia no interior da neoplasia também
pode depender do tipo histoldgico da neoplasia (58).

Pequenos depdsitos neoplasicos de 1-3 mm tém nutrientes fornecidos por difusédo a
partir do tecido circundante; além disso, a neoplasia é dependente de angiogénese para
suprir as suas necessidades (59). A formacdo dos vasos sanguineos é estimulada tanto
em contextos fisiolégicos como na neoplasia pela secre¢édo de diversos fatores, dentre os
quais se destacam os membros da familia de citocinas VEGF. A super expressdo de
VEGF mediada por HIF-1a foi identificada em diversas neoplasias (60). Diversos
estudos tém mostrado que a angiogénese tumoral esta correlacionada com a progressao

da neoplasia e agressividade em neoplasias humanas, incluindo carcinoma de células
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escamosas de cabeca e pescoco (61). Hipoxia na neoplasia resulta de um desequilibrio
entre 0 suprimento e 0 consumo de oxigénio, devido a uma mudanga anormal da
estrutura e funcdo dos microvasos que suprem a neoplasia (49, 51, 62). A expressao de
VEGF foi maior em tecidos neoplasicos de CECP comparados com o epitélio oral
normal (63-66).

A radioterapia é uma modalidade importante no tratamento combinacional de neoplasias
e é utilizada no tratamento de multiplas neoplasias com bons efeitos terapéuticos (67).
Além disso, quando a radioterapia € combinada com quimioterapia, cirurgia ou outras
terapias direcionadas, eficiéncia do tratamento € melhorada e a recorréncia e as taxas de
mortalidade por céancer séo reduzidas (68). Entretanto, estudos in vitro e in vivo
demonstraram que a hipoxia na neoplasia estd associada a uma maior resisténcia a
radiacdo ionizante e a varios tipos de quimioterapia, com taxas subsequentemente mais
elevadas de falha local e distante (49-51, 69).

Quando a radiagdo ionizante atinge as células neoplésicas, o oxigénio medeia danos do
DNA através da formacdo de radicais livres de oxigénio, que € menos susceptivel de
ocorrer em estado hipdxico (49, 50). A Radiacao ionizante (IR) exerce seu efeito através
de acbes diretas e indiretas. A acdo indireta € atribuida por meio de radicais livres
formados através da ionizagdo de H>O, enquanto que a a¢do direta significa lesdo direta
ao DNA. Assim, o dano ao DNA pode aparecer em diferentes formas, tais como
quebras de cadeia simples (reparados através de excisdo de bases) e quebras de cadeia
dupla rupturas dos filamentos (LAP), reparados através de recombinacdo homdloga, que
é preciso, ou ndo-homdéloga que é propensa a erros. Varias células sofrem apoptose
apos IR, a morte celular pode também estar associada com lesdo induzida por IR que
estimula a inativacdo da célula e torna-se fatal apds algumas divisGes celulares (70).
Regides de hipdxia sdo mais resistentes a radioterapia (71). Assim, a hipoxia na
neoplasia € um importante contribuinte para a radiorresisténcia. Isto tem sido
demonstrado em vaérias tipos de neoplasias, tais como carcinoma de células escamosas,
cancer de colo do Gtero e cancer de mama (72, 73). Varios estudos demonstraram o
valor prognostico da hipoxia na neoplasia em pacientes de cancer cervical e no
carcinoma de cabeca e pescoco (71, 74).

Considerando controvérsias na literatura sobre a relacdo entre hipoxia e NGSs e o papel
do HIF-1la e miR-210 no carcinoma de células escamosas de boca submetidos a
radiacéo, este estudo foi norteado pela busca de melhor compreensdo da sinalizagéo de

marcadores de hipdxia em neoplasias bucais de células escamosas e neoplasias
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glandulares, com um enfoque em seus mecanismos de regulacdo e expressdao génica,
associagdao a mecanismos como migracao celular e angiogénese tumoral e sua possivel
influéncia sobre o comportamento clinico-patologico de tais neoplasias. Assim, esse
estudo estd fundamentado na necessidade de investigacdo de novos eventos e
comportamento de marcadores moleculares para caracterizacdo de neoplasias malignas
e benignas de cabeca e pescoco. Além disso, a investigacdo da associacdo dos aspectos
moleculares envolvidos na sinalizacdo de marcadores de hipdxia, caracteristicas clinico-
patoldgicas e comportamento dessas neoplasias antes e apds tratamento radioterapico
poderdo apontar novos alvos para possiveis intervencdes progndsticas e terapéuticas

futuras.
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2 OBJETIVOS

2.1 Objetivo Geral

= Investigar marcadores de hipoxia em neoplasias benignas e malignas de
glandulas salivares e o papel do HIF-1a no carcinoma de células escamosas de
boca sob radiacéo.

2.2 Objetivos Especificos

= |nvestigar a expressdo de mMRNA de HIF-1a e miR-210 em neoplasias benignas

e malignas de glandulas salivares.

= Investigar os principais processos bioldgicos, celulares e moleculares associados
a quimioterapia em neoplasias de glandulas salivares através de anédlise de

bioinformética.

» |nvestigar a expressdo de mRNA de HIF-1a ¢ miR-210 e o comportamento
migratorio em linhagem celular de carcinoma de células escamosas de boca
(SCC9) em condicBes de hipdxia sob efeito da radiacdo e em pacientes com

carcinoma de células escamosas de boca submetidos a radioterapia.
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3 PRODUTOS

3.1 Artigo cientifico, formatado segundo as normas para publicacdo do periddico
Journal of Oral Pathology & Medicine, submetido em setembro de 2016 com o titulo

"Investigation of Hypoxia Markers in Benign and Malignant Salivary Neoplasms."

3.2 Artigo cientifico, formatado segundo as normas para publicagdo do periddico Oncology
Letters, com o titulo " The effect of ionizing radiation on HIF-1o and miR-210 under

hypoxia in Oral Cancer."
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Abstract
Background

Salivary gland neoplasia (SGN) presents at low frequencies but is an
aggressive form of head and neck neoplasia. SGNs exhibit a broad spectrum of
phenotypic heterogeneity. Hypoxia is an important concurrent phenomenon that
may be associated with SGN prognosis and valuable to determine to the choice
of treatment regimen.

Objective

There is significant controversy in the literature regarding the relationship
between hypoxia and SGNs. As such, the purpose of the current study is to
investigate mMRNA levels of hypoxia markers in both benign and malignant
salivary neoplasms. Additionally, the present study aims to investigate, using
bioinformatics, the main biological processes that are altered following
chemotherapeutic treatment of SGNs.

Patients and Methods

Ethical approval and signed, informed consent was obtained from all patients.
The current study sample is comprised of a total of 21 samples, including
malignant neoplasms (n=7, 33.33%), benign neoplasms (n=7, 33.33%), and
samples from normal salivary glands (n=7, 33.33%). miR-210 expression and
HIF-1a mRNA levels were evaluated using qRT-PCR. Bioinformatics analyses
were also performed to identify the main biological processes altered in SGNs
following chemotherapy.

Results

There was no difference in miR-210 expression between case and control
groups. Similarly, HIF-1a mRNA levels were similar between benign and
malignant SGNs. The ontological analyses suggested that post-replication
repair, error-prone translesion synthesis, translesion synthesis and error-free
translesion synthesis were the most important biological processes related to
chemotherapy in these patients. Additionally, the main biological processes
altered with chemotherapy were related to the DNA metabolic process and
strand elongation.

Conclusion

The angiogenic markers, miR-210 and HIF-1a, do not appear to distinguish
malignancy in salivary glands. Bioinformatic analyses demonstrated that
biological processes related to DNA and cell division were the most important
for SGNs. The current study suggests that salivary gland neoplasms do not
exhibit increased expression of hypoxia markers.
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Introduction

Salivary gland neoplasias (SGNs) are less common than other head and neck
cancers, including oral squamous cell carcinoma (11-15). SGNs exhibit a broad
spectrum of phenotypic heterogeneity and are divided into five categories,
according to World Heath Organization (WHO) (15). Prognosis of SGNs is also
related to the anatomical location of the neoplasia (16, 17).

Recently, a large number of studies have attempted to evaluate the role of
hypoxia in cancer development and prognosis (18-21). Hypoxia-inducible factor
l-alpha (HIF-1a) is a marker of hypoxia and is activated under hypoxic
conditions (22, 23). HIF-1a has been shown to regulate the expression of
several miRNAs, including miR-210. miRNAs are a class of single-stranded
noncoding RNAs 21-22 nucleotides in length (24) which regulate gene
expression through the inhibition of RNA translation or degradation of target
messenger RNA (MRNA) (25). Recent evidence has suggested that miR-210
plays a crucial role in the cellular response to hypoxia (26). HIF-1a can promote
isoform-specific stabilization of miR-210 by binding to the Hypoxia Responsive
Element (HRE) present in the proximal promoter of miR-210 (27). Similar to
HIF-1a, hypoxia induces miR-210 expression, which regulates cellular
proliferation, DNA stability, mitochondrial metabolism, apoptosis and
angiogenesis (26, 28). Furthermore, miR-210 expression is also significantly
upregulated in other types of cancer, including non-small cell lung cancer (29).

Although first choice treatment for malignant SGNs is surgery (30), adjuvant
therapy has historically been determined based on data from studies focused
on squamous cell carcinomas of the upper aerodigestive tract (17). Importantly,
there are conflicting reports with regards to the relationship between hypoxia
and clinical behavior or treatment responsiveness in patients diagnosed with
SGNs (31, 32). Recent studies have demonstrated that hypoxia might promote
an increase in radioresistance (33-35), specifically via miRNA-mediated
modulation of the hypoxic response (36). These data suggest that the use of
chemoradiation might be a valuable alternative treatment option for patients
presenting with radioresistant neoplasias (17). Considering the controversial
literature regarding the relationship between hypoxia and SGNs, the current
study aimed to investigate mMRNA levels of hypoxia markers in both benign and
malignant salivary neoplasms. Additionally, in the present study, we took
advantage of bioinformatics to investigate the main biological processes
associated with chemotherapy of SGNs.
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Methods
Patients

Ethical approval for this study was obtained from the relevant Institutional
Review Board (process number CAAE 52767316.6.0000.5146) and signed,
informed consent was obtained from all patients. The current study population
consisted of 21 total patient samples, including 7 with malignant neoplasms
(33.33%), 7 with benign neoplasms (33.33%), and 7 with normal salivary glands
(33.33%).

RNA isolation and real-time PCR

RNA was isolated using Trizol (Thermo Fisher Scientific, Waltham, MA, USA),
according to the manufacturer’s protocol. Total RNA was treated with DNase |,
Amplification Grade (Invitrogen, cat number 18068015, Carlsbad, CA, USA) and
1.5 pug of RNA was reversely transcribed with the SuperScript® First-Strand
Synthesis System for gRT-PCR (Invitrogen, cat number 11904018, Carlsbad,
CA, USA). Each reaction for SYBR green-based qRT-PCR (total volume 20 ul)
contained 10 pl of SYBR Green master mix, 0.25 pl of both forward and reverse
primers, 1 pl of cDNA (66 ng/reaction) and 8.5 pl H20. Non-Template Control
(NTC) was included for each assay. The thermal cycling conditions were as
follows: 95°C for 10 min, followed by 40 cycles of the following steps: 95°C for
15 sec and 60°C for 1 minute. The specific primers/probes (Life Technologies,
Carlsbad, CA, USA) were described previously (18). Specifically, the following
primers were used for HIF1a: 5-TCTGCAACATGGAAGGTATTGC-3' and 5'-
CTGAGGTTGGTTACTGTTGGTATCA-3. Beta-Actin was used to normalize
HIF1a gene expression and was amplified using the following primers: 5'-
TGCCGACAGGATGCAGAAG-3' and 5-CTCAGGAGGAGCAATGATCTTGA-3'".
gPCR was performed on a StepOne Real-Time PCR System (Life
Technologies, Carlsbad, CA, USA).

For miR-210 (ID: Hs04231470 s1, Life Technologies, Carlsbad, CA, USA), a
TagMan assay was performed according to the manufacturer’s protocol. RNU44
was used as an endogenous control for miR-210 analysis (ID: 001094, Life
Technologies, Carlsbad, CA, USA), All reactions were done in triplicate.
Samples of M were used as calibrator. The following reaction steps were used
for amplification: 95°C for 10 min, 95°C for 15s and 60°C for 1 min. The Ct
values of endogenous controls were subtracted from the Ct values of the
respective targets to calculate the ACt. The ACt values from each experimental
group were averaged and converted to log base 2 using the equation 2"-AACt
in order to compare expression among different samples.

Bioinformatics and interaction network analysis

The bioinformatics approach utilized here has been described previously (18,
37). Briefly, 5FU, bevacizumab, carboplatin, cisplatin, CPT11,
cyclophosphamide, doxorubicin, gemcitabine, hydroxyurea, paclitaxel,
pirarubicin, trastuzumab, and Vpl6 were used as chemicals, as suggested
previously (17). All chemotherapy agents were taken together to build a
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biological network in the open-source software, STITCH (version 4.0) (38). Only
experimental studies with a high degree of confidence (0.9-0.99) were
considered. The initial gene list was then expanded and STITCH was used to
score each interaction in order to build an interaction map among the identified
genes. To evaluate differences among classes with regards to the weighted
number of links (WNL), the Markov Cluster Algorithm (MCL) were used.
Topological analysis was carried out with Cytoscape (39), while ontological
analysis was performed with BinGO (40). In order to confirm the STITCH
results, STRING analyses were performed as previously described (18, 37).
Briefly, the main targets of chemotherapeutic agents used to treat SGNs were
used to build the network. P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9,
MLH1, MSH2, TOP2A, ERCC1, ERCC2, RRM1, TUBB2A, TOP2B, TOP2A and
ERBB2 were included in STRING (version 10.0) (41). Only experimental studies
with a high degree of confidence (0.9-0.99) were considered. The initial gene
list was then expanded using STRING (version 10.0) (41), which was used to
score each interaction and build an interaction map among the identified genes.
In order to evaluate differences regarding a weighted number of links (WNL)
among classes, the Markov Cluster Algorithm (MCL) were used. The topological
analysis was carried out with Cytoscape (39), while ontological analysis was
performed with BinGO (40).

Statistical analysis

Analyses were performed using GraphPad Prism software (Version 5.0,
GraphPad Software Inc., San Diego, CA, USA). The Kolmogorov-Smirnov and
Shapiro-Wilk Tests were carried out to evaluate data distribution. These
analyses revealed that the data were non-parametrically distributed; therefore,
the Mann-Whitney and Kruskal-Wallis tests were performed. All data are given
as means = S.D. p < 0.05 was considered statistically significant. .
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Results

The individuals in the control group were 28.3 years of age, on average. All
control samples were obtained from oral mucoceles located in the inferior lip. As
shown in Table 1, the majority of the samples were from male subjects (57.1%).
All benign tumors were pleomorphic adenomas and the patients had an
average age of 36.4 years. With regards to the location of the tumor, one
(14.3%) was in the minor salivary glands (hard palate) while six (85.7%) were
located in the parotid gland. In the patient population with malignant neoplasms,
one patient presented with acinar cell carcinoma (14.3%), two with adenoid
cystic carcinoma (28.6%) and two with myoepithelial carcinoma (n=2, 28.56%).
The average age of patients with malignant neoplasias was 52.3 years.

No difference in miR-210 expression was observed between case and control
groups (Fig 1A). Similarly, miR-210 levels were similar between malignant and
benign SGNs (Fig 1A). Additionally, HIF-1a mRNA levels did not differ between
the case and control groups or between benign and malignant SGNs (Fig 1B).

A bioinformatics approach was utilized to evaluate the main pathways affected
by chemotherapic agents. Bevacizumab and trastuzumab treatment did not
appear to be related in STITCH and 16 proteins appeared in the network (Fig
2A and Supplementary material). Correlation and R-squared values were 0.767
and 0.630, respectively. Ontological analyses suggested that postreplication
repair, error-prone translesion synthesis, translesion synthesis and error-free
translesion synthesis were the biological processes most affected by
chemotherapeutic drugs (Fig 2B). A second bioinformatics analysis was
performed to evaluate STITCH results. STRING analyses revealed a total of 18
main targets (Supplementary material). After expansion, 66 proteins were used
to built the network (Fig 2C). 357 interactions were observed (average of 10.8)
and the clustering coefficient was 0.611. Correlation and R-squared values
were 0.781 and 0.581, respectively. DNA metabolic process, DNA strand
elongation, DNA strand elongation involved in DNA replication, leading strand
elongation, DNA replication, DNA-dependent replication, mismatch repair,
cellular response to stress and cellular response to a stimulus were the main
biological processes observed to correlate with chemotherapy. The results
reported in the current study demonstrate that salivary gland neoplasms do not
increase markers of hypoxia.

Discussion

Previous reports have suggested that hypoxia is an important mechanism
related to radioresistance in specific cancers (42). Due to the fact that the
indirect actions of radiation depend on oxygen levels, hypoxia is believed to be
the main mechanism leading to radioresistance (17, 33-36, 42, 43).
Furthermore, it is important to highlight that vascular damage, which triggers an
immune response, is a consequence of radiation-induced tumor hypoxia (44).
However, fractionated radiation can induce subsequent tumor revascularization
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via recruitment of bone marrow-derived cells (BMDCs) in a HIF1a-dependent or
—independent manner (45, 46).

Traditionally, SGNs were considered radioresistant (17). However, the main
biological mechanism that contribute to the radioresistance observed in SGNs is
still not well established. As such, recommendations for the management and
treatment of malignant SGNs have changed in recent years (47, 48). The shift
in the treatment of SGNs is due to an improvement in imaging technology, as
well as the development of various treatment options, including external beam
radiation, neutron beam therapy, and chemotherapy (47, 48). It has been shown
that miR-210 expression is induced by both HIF-1a (49, 50) as well as hypoxia
(50). The current study was the first to investigate miR-210 expression in SGNs.
This report suggests that there are not significant alterations in miR-210
expression in this specific tumor subtype. Specifically, no differences in miR-
210 levels were observed between SGNs and normal, healthy salivary glands.
In support of the miR-210 findings reported here, our results regarding HIF-1a
demonstrate that salivary gland neoplasms are not hypoxic. Rather, an elegant
study has demonstrated that SGNs are well oxygenated, and it is unlikely that
hypoxia is a relevant factor in the clinical progression and treatment
responsiveness of these tumors (31). Moreover, repair of sublethal damage
during the interval between fractionated radiotherapy doses is minimal in
neutron therapy but plays a significant role in external-beam radiotherapy (51),
thus suggesting that radioresistance of SGNs is independent of HIF1a. This
notion is supported by the fact that, even through the use of extensive
bioinformatics, hypoxia processes were not observed to be significantly altered
in SGNs. In fact, almost all chemotherapeutic agents currently target DNA
damage to induce cell death (17).

Hypoxia is associated with both radioresistance and tumor progression (19, 23,
28, 33, 52). However, the importance of the hypoxic response appears to be
specific to the tumor subtype. Specifically, a substantial positive correlation has
been observed between adenoid cystic carcinomas and hypoxia (52). However,
HIF-1a levels do not appear to be altered in pleomorphic adenomas, when
compared with control samples (52).

It is important to note that there are limitations to the current study, including a
small sample size, which precluded our ability to perform comprehensive
analyses on different specimens and histological types. Irrespective of these
limitations, the current study is the first to evaluate RNA levels of hypoxia
markers in SGNs. Furthermore, the present study validates previously
published data as we observed no differences in hypoxia markers between
control, benign and malignant neoplasias.

In conclusion our data suggest that salivary gland neoplasms do not display
increased levels of hypoxia markers. Specifically, the angiogenic markers, miR-
210 and HIF-a, do not seem to correlate with malignancy of salivary glands.
Rather, bioinformatic analyses suggests that biological processes related to
DNA repair and cell division are the most important in SGNs.
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Figure 1. miR-210 or HIF-1a mRNA levels in control, benign and malignant
SGNs. (A) No difference in expression of miR-210 is observed between groups.
(B) HIF-1a expression is not altered in SGNs, compared with control samples.
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Figure 2: Bioinformatics Analyses of the main chemotherapeutic agents used
for the treatment of salivary gland neoplasms. (A) STITCH confidence view of
chemotherapeutic agents. Stronger associations are represented by thicker
lines. Protein-protein interactions are shown in blue, chemical-protein
interactions in green and interactions between chemicals in red. Links between
chemicals are not used to extend the network results. (B) Ontological analyses
of chemotherapy agents. The most important processes are shown in yellow.
(C) STRING confidence view of main targets of chemotherapeutic agents used
in SGNs. Thicker lines represent stronger protein-protein interactions and are
shown in blue. (D) Ontological analyses of chemotherapeutic targets. The most
important processes are shown in yellow.
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Case Anatomical Site Diagnose Age Gender
Control 1 Lip Mucocele 20 Female
Control 2 Lip Mucocele 24 Female
Control 3 Lip Mucocele 53 Male
Control 4 Lip Mucocele 33 Male
Control 5 Lip Mucocele 8 Male
Control 6 Lip Mucocele 25 Male
Control 7 Lip Mucocele 35 Male
Benign 1 Hard palate Pleomorphic Adenoma 25 Male
Benign 2 Parotid Pleomorphic Adenoma 20 Female
Benign 3 Parotid Pleomorphic Adenoma 27 Female
Benign 4 Parotid Pleomorphic Adenoma 32 Male
Benign 5 Parotid Pleomorphic Adenoma 32 Female
Benign 6 Parotid Pleomorphic Adenoma 52 Male
Benign 7 Parotid Pleomorphic Adenoma 67 Female
Malignant 1 Parotid Acinar Cell Carcinoma 53 Female
Malignant 2 Parotid Adenoid Cyst Carcinoma 67 Male
Malignant 3 Submandibular gland Adenoid Cyst Carcinoma 54 Female
Malignant 4 Parotid Mucoepidermoid Carcinoma 11 Female
Malignant 5 Parotid Mucoepidermoid Carcinoma 58 Male
Malignant 6 Submandibular gland Myoepithelial Carcinoma 50 Male
Malignant 7 Submandibular gland Myoepithelial Carcinoma 73 Male

Table 1: Descriptive data of the patient population
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Cancer is among the most common causes of morbidity and mortality in the world.
Among malignant epithelial neoplasms is squamous cell carcinoma comprising more
than 90% of cancers of the head and neck. Oral squamous cell carcinoma (OSCC) is an
important public health problem and is the most common type of neoplasm. Tumor
Hypoxia is associated with a higher resistance to ionizing radiation. The main protein of
the hypoxia pathway is a hypoxia-1a-induced factor (HIF-1a). High levels of expression
of this protein are associated with a worse prognosis in miR-210 is a hypoxia-induced
gene, regulated by HIF-la and exerts several roles in the cell, such as inhibiting
apoptosis and increasing angiogenesis. Our objective was to analyze whether the effect
of radiotherapy changes the levels of HIF-1o and miR-210 in patients with squamous
cell carcinoma of the mouth. For this purpose, blood samples from nine patients with
OSCC were used and nine blood samples from control patients were submitted to
analysis of HIF-1o. mRNA and miR-210. In addition, the immortalized SCC9 cell line
was subjected to hypoxia and radiation treatment, followed by migration and expression
analysis of HIF-lo mRNA and miR-210. Our results showed that radiation under
hypoxia does not decrease levels of HIF-1a and miR-210, but increases the migration

capacity of neoplastic cells.

Keywords: Hypoxia. HIF-1o. miR-210. Radiotherapy. Oral squamous cell carcinoma.
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Introduction

Cancer is among the most common cause of morbidity and mortality worldwide, with
about 8 million deaths and 14 million new cases reported in 2012 (1). By 2030, 20
million new cases of cancer are predicted (2). Squamous cell carcinoma of the head and
neck (HNSCC) is the sixth most common cancer worldwide, and only 50% to 60% of
patients will be alive within 5 years after diagnosis (3, 4). Oral squamous cell carcinoma
(OSCC) is the most common type of oral malignancy, it is considered a major public
health problem (1). Alcohol and smoking consumption are the most important risk
factors currently described. These two factors have a synergistic effect (5). However,
individual intrinsic factors also play an important role in the development and prognosis
of cancer (6-9). Treatment may offer morbid conditions, including functional deficits, as
well as significant aesthetic damages, such as speech deficiency, swallowing and facial
deformity (10-12). Treatment failure and loco-regional recurrence are common (13, 14)
and account for the majority of deaths (12). Treatment resistance and relapse are
common despite the multimodal therapy commonly applied and have been associated
with hypoxia (15). The main protein of the hypoxia pathway is HIF-1a, which is a
transcription factor that targets several genes that promote adaptations under hypoxic
conditions and has been extensively studied. High expression levels of this protein are
associated with a worse prognosis in different types of cancer (6, 16-19). High levels of
miR-210 participate in the stabilization of HIF-1a during hypoxia (20). HIF-1a also
regulates transcriptional expression of miR-210 under normoxia conditions (21).
Overexpression of miR-210 was detected in patients with breast cancer and in head and
neck cancer (22, 23) and was correlated with worse prognosis VEGF levels, hypoxia,
and angiogenesis (24, 25). Moreover, miR-210 up-regulation is a crucial element of
endothelial cell response to hypoxia, affecting cell survival, migration, and
differentiation (26). MicroRNAs are promising as stable biomarkers in both tissues and
blood (27). Previous studies investigating the role of HIF-1a in tumor response to
radiation therapy suggest that HIF-1o. may both promote radiation resistance and
radiation sensitivity (28-30). HIF-1a targets genes involved in drug resistance and
processes such as extracellular matrix metabolism and cell adhesion, leading to invasion
and metastasis. However, the exact mechanism that links HIF-1a to these processes has

not yet been elucidated.
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Considering the conflicts in the literature on the relationship between ionizing radiation
and hypoxia markers, the present study aimed to investigate the role of radiation in the
expression of HIF-1lo and miR-210 and migratory behavior in OSCC cells under

conditions of hypoxia.

Material and Methods

Patients

Ethical approval for this study was obtained from the relevant Institutional Review
Board (process number CAAE 52760016.9.0000.5146) and signed informed consent
form was obtained from all patients. Twenty-five tissue samples in patients with OSCC
and normal mucosa lesions of individuals without OSCC. In addition, nine blood
samples from patients with radiotherapy and individuals without OSCC. Of the nine
blood samples from radiotherapy patients we evaluated the expression of the HIF-1a
MRNA and miR-210 markers at two times in each patient. In the first and last sections
of the radiotherapeutic treatment. Patients presented OSCC with histological diagnoses
and patients with were enrolled in the current study to measure differences in HIF-1a
MRNA levels and miR-210.

Cell culture and hypoxia

SCC9 cells (ATCC CRL-1629) were maintained in Dulbecco’s modified Eagles
medium (DMEM/ F12, GIBCO, Billings, MT, USA), containing 10% fetal bovine
serum (FBS, GIBCO, Billings, MT, USA), 400 ng/mL hydrocortisone, and
antibiotic/antimycotic solution (Invitrogen, Carlsbad, CA, USA) at 370C with 5% CO2
in a humidified air atmosphere. To obtain synchronized cultures of SCC9 cells (1x105),
cells were seeded in a 12-well plate and synchronized for 24 hours by serum starvation
and released with media containing without FBS. All treatments were performed in the
absence of FBS. To simulate hypoxic conditions, SCC-9 cells were cultured in media
with the addition of 100 uM cloret cobalt (CoClz, Sigma, St. Louis, MO, USA) for a
period of 24 hours. The stock solutions of CoCl> were filter-sterilized (0.22 pum). The
resultant solutions were kept at 4 °C and used within 24 hours for the assay. All culture

experiments were performed in triplicate.
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Radiation assay and groups

X- rays beam from GAMMATRON-S80, source CO-60 GK 60T03 was used in this
study. The cells were irradiate using isocentric technique with the linear accelerator
positioned at the base of the adhered cell. Two vertical paralled opposed fields were
used. The Source-axis distance (SAD) was 80cm. The field size of 10x10 cm? at the
isocenter plane was the same for both fields. The cells were irradiated with doses of 6
Gy. To maintain the electronic equilibrium during X-rays irradiation, T25 tissue flasks
were filled with DMEN/F12. The effect of radiation on SCC9 cells was evaluated in all
assays after 24 hours of radiation. Comparisons were among the four groups, which

included control, CoCl,, Radiation, and CoCl,+Radiation.
RNA isolation and gRT-PCR

RNA was isolated using the Trizol reagent (Thermo Fisher Scientific, Waltham, MA,
USA), according to the manufacturer. Total RNA was treated with DNase |,
Amplification Grade (Invitrogen, cat number 18068015, Carlsbad, CA, USA) and then
1.5 pug of RNA was reverse transcribed with the SuperScript® First-Strand Synthesis
System for RT-PCR. (Invitrogen, cat number 11904018, Carlsbad, CA, USA). For gRT-
PCR, 66 ng of the cDNA was added to SYBER GREEN reagent (Life Technologies,
Carlsbad, CA, USA) with HIF-1a primers (31) and amplification was performed on a
StepOne QRT-PCR System (Life Technologies, Carlsbad, CA, USA). All reactions
were done in triplicate and Beta-Actin was used as an endogenous control for gene
expression analysis. For experiments with patient tissues, the normal mucosa was used
as a calibrator group. For in vitro studies, untreated cells (control group) were used as a
calibrator. The results were quantified as Ct values, where Ct was defined as the
threshold cycle of PCR at which the amplified product is first detected and defined as
relative gene expression (the ratio of target/endogenous). gRT-PCR was analyzed by the
2"-AACt. method.

For miR-210 (ID: Hs04231470_s1, Life Technologies, Carlsbad, CA, USA), a TagMan
assay was performed according to the manufacturer’s protocol. RNU44 was used as an
endogenous control for miR-210 analysis (ID: 001094, Life Technologies, Carlsbad,
CA, USA), All reactions were done in triplicate. For experiments with patient tissues,
samples of normal mucosa were used as calibrator. For in vitro studies, untreated cells

(control group) were used as a calibrator. The following reaction steps were used for
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amplification: 95°C for 10 min, 95°C for 15s and 60°C for 1min. The Ct values of
endogenous controls were subtracted from the Ct values of the respective targets to
calculate the ACt. The ACt values from each experimental group were averaged and
converted to log base 2 using the equation 2"-AACt in order to compare expression

among different samples.
Wound scratch assay

Cell migration was monitored in a wound scratch assay as described previously (32).
Briefly, a scratch was made with a sterile pipette tip in a confluent cell layer, washed
twice in PBS, and then CoCl> 100 umol were added in serum-free medium. Wells were
photographed at the beginning of the experiment and after 24 hours (SCC9 cells).
Pictures were obtained with a camera SC30 (Olympus, Center Valley, PA, USA) in an
IX81 inverted microscope (Olympus, Center Valley, PA, USA). ImageJ software was
used for analysis (33). To calculate the wound healing ratio, the initial area (in pixels)
was divided by the final cell-free area (in pixels).

Statistical analysis

Analyses were performed using SPSS (Version 18.0) and GraphPad Prism software
(Version 5.0, GraphPad Software Inc., San Diego, CA, USA). Kolmogorov-Smirnov
and the Shapiro-Wilk Tests were performed to evaluate data distribution. As samples
presented as a normal distribution, one-way ANOVA, followed by Tukey post test was
conducted. All data are given as means + S.D. Statistical significance was accepted at p
< 0.05.

Results
HIF-1o and miR-210 expression in patients with OSCC primary lesion

In order to justify the in vitro investigation of the ionizing radiation role on HIF-1a and
mir-210 expression in OSCC cells, first we measured the mRNA levels of both
transcripts in patients with OSCC primary lesion. gRT-PCR was performed to compare
MRNA levels of HIF-1a and mir-210 in patients with OSCC and individuals with
normal mucosa. The HIF-1a. mRNA expression was increased in patients with OSCC
compared to normal mucosa (Figure 1A). Similar levels of miR-210 were observed

among patients with OSCC compared to normal mucosa (Figure 1B).
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Effect of Radiation on cell migration under hypoxic conditions in cells SCC9

The wound scraping assay was performed to clarify the effect of radiation on SCC9
cells phenotype under a hypoxic environment. Radiation under hypoxic environment
increased significantly migration of SCC9 cells compared to radiation without
mimicking hypoxia. (Figure 2 A, B). Therefore, radiation was able to reduce cell

migration under normoxia condition, but not under hypoxia.
Expression of HIF-10 and miR-210 under hypoxia in irradiated SCC9 cells

Since hypoxia is a factor that increases the expression of HIF-1a, we assessed the role
of ionizing radiation on HIF-1a and mir-210 expression in OSCC cells under hypoxia-
mimicking. Radiation in hypoxia condition did not promote changes in HIF-1o. mRNA
levels (Figure 3A). Similar results were observed in miR-210 expression levels (Figure
3B).

HIF-1a. and miR-210 expression systemic in patients with OSCC submitted to
radiotherapy

Considering the conflicting role of HIF-1a in OSCC we evaluated the blood mRNA
expression of HIF-1a and miR-210 in patients with OSCC undergoing radiotherapy.
Similar levels of HIF-1o (Figure 4 A) and miR-210 (Figure 4 B) were observed in
patients with OSCC submitted to radiotherapy compared to control. Our in vitro assay

results were consistent with the analysis of OSCC patients undergoing radiotherapy.

Discussion

HIF-1a is one of the markers of hypoxia-activated under hypoxic conditions (7, 34, 35).
The G1790A and C1772T polymorphisms of the HIF-1o gene are associated with an
increased expression of the HIF-1a protein, thus suggesting its association with poor
prognosis in patients with upper aerodigestive tract carcinoma (6). HIF-1 has
overexpressed in patients with oropharyngeal squamous cell cancer and the degree of
expression has a predictive value and prognostic value in individuals undergoing
radiation therapy (19). Another study shows that high expression of HIF-1a in patients
treated with postoperative radiotherapy was associated with survival, thus being a new

marker of prognosis in oral squamous cell carcinoma (36). The literature describes
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conflicting views on the role of HIF-1a under radiation in squamous cell carcinoma of
the oral cavity. The angiogenic profile of the oral mucosa of oral cancer patients
compared to samples compared with normal oral mucosa is significantly higher (37). In
the present study, when we compared of HIF-1a mRNA levels and Mir-210 in patients
with OSCC and normal mucosa, HIF-1a levels were higher in patients with OSCC.
However, miR-210 did not show a significant difference between OSCC and normal
mucosa. Studies show that suppression of HIF-1a expression by anti-hypoxic therapy
increases radiosensitivity to radiotherapy in the tumor (29, 38, 39). Through stimulation
of endothelial cell survival, HIF-1a promotes tumor resistance (29). The degree of
oxygen sensitization is often cited as an oxygen enhancement ratio (OER), which is the
proportion of doses required to obtain the same probability of control of the tumor
tissue with normal oxygenation status (40). For ionizing radiation, such as X-rays and y-
rays, the high-dose OER has a value between 2.5 and 3.5. The oxygenation status of the
tumor is very important for the effects of irradiation. Increased oxygen concentration
produces free radicals. Accordingly, there is an increase in the target tissue damage
(41). Depending on the capillary distance, solid tumors contain normoxic and hypoxic
regions (42). In normoxic cells, a dose of radiation kills a larger population of cells than
in hypoxic cells. Normal cells are radiosensitive (43). As a result, hypoxic tumors
require a higher radiation dose to achieve the same local control rate (44). Increasing the
dose is important to overcome tumor hypoxia. Thus, radiotherapy is an important
modality in the combinational treatment of neoplasms and is used in the treatment of
several neoplasms with good therapeutic effects (45). In the present study, radiation
increased cell migration in SCC9 cells under hypoxic environment, whereas radiation
under normoxia environment decreased the migration of SCC9 cells. Tumor hypoxia
has an adverse impact on the outcome of radiotherapy inducing changes in the genome
and proteome of neoplastic cells. There is an increase in survival and malignant
progression, allowing the cells to overcome nutritional deprivation or escape from their
hostile environment (46). Our results showed in the in vitro assay that the effect of
radiation on of HIF-1o. mRNA levels and miR-210 was similar between hypoxic and
non-hypoxic cells. Then, it was tested whether the radiation could decrease of HIF-1a
MRNA levels and miR-210 in patients with OSCC during the treatment of radiotherapy.
Since the HIF-1 a mRNA levels and miR-210 were not shown to be decreased in the in
vitro assay, we also showed that the blood levels of these markers were not controlled

as compared to the control. Our results show that radiation did not decrease HIF-1a
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levels and miR-210. Studies show that miR-210 is HIF-1a dependent and the expression
of miR-210 may potentially serve as a surrogate marker for tumor hypoxia in vivo (21).
MicroRNAs are promising as stable biomarkers in both tissues and blood. The miR-210
decrease proapoptotic signaling in a hypoxic environment, suggesting an impact of such
carcinogenesis transcripts (27). Although hypoxia has generally been recognized for its
impact on glucose metabolism, certain hypoxic tumors demonstrate marginal increases
in glucose uptake and lactate production (47). miRNAs have the capacity to act as
regulators of the expression of the gene that allows influencing the signaling pathways.
Thus, it can modify several cellular processes involved in the response to irradiation
(48, 49).

In conclusion, this study highlighted that radiation under hypoxia condition increased
migratory behavior of OSCC cells, but it no interfered on mRNA levels of hypoxia and
angiogenesis markers, HIF-1o. and miR-210. Thus, more investigations are needed to
elucidate the molecular pathways involved in the OSCC cells migration exposed to the

ionizing radiation and hypoxia environment.
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Legends:

Figure 1: HIF-1a and MiR-210 levels in patients OSSC and control

In (A), the expression of HIF-1a in patients with OSCC. HIF-1o. mRNA levels were
increased in comparison to control. In (B), the expression of miR-210 in patients with
OSCC. miR-210 levels were similar in comparison to control.

Figure 2: Effect of Radiation on cell migration under hypoxic conditions

In (A, B) after 24 hours CoCl>+ radiation increases migration and the radiation
decreases migration. The scale of 100um.

Figure 3: Effect of Radiation on HIF-1a and miR-210 under hypoxic conditions

After 24 hours radiation in hypoxia condition did not promote changes in HIF-1a
MRNA levels (A). Similar results were observed in miR-210 expression levels (B).

Figure 4: HIF-1a and miR-210 expression systemic in patients with OSCC submitted to
radiotherapy

In (A), the expression of HIF-1a in patients with OSCC undergoing radiotherapy. HIF-
la mRNA levels were similar after radiation in comparison to control. In (B) the
expression of miR-210 in patients with OSCC undergoing radiotherapy. miR-210 levels
were similar after radiation in comparison to control.
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4 CONCLUSAO

Em concluséo, nas NGSs ndo houve diferencas estatisticamente significantes entre os
niveis de miR-210 e HIF-1a, comparado com o grupo controle de tecido salivar normal.
A Anaélise de bioinformatica demonstrou que processos relacionados com o DNA e
divisdo celular, sdo os alvos quimioterdpicos mais importantes em NGSs.
Adicionalmente, destacamos que a radiagdo sob condi¢Ges de hipdxia aumentou o
comportamento migratorio das células OSCC, mas ndo interferiu nos niveis de m RNA
dos marcadores de hipdxia e angiogénese, HIF-1o ¢ miR-210. Assim, sd0 necessarias
mais investigacdes para elucidar as vias moleculares envolvidas na migracéo das células

OSCC expostas a radiacdo ionizante e ao ambiente hipoxico.
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Number Drug Main Target Effect
1 5FU P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9 DNA Damage
2 Bevacizumab VEGF Angiogenesis
3 Carboplatin P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9 DNA Damage
4 Cisplatin P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9  DNA Damage
5 CPT11 P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9 DNA Damage
6 Cyclophosphamide P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9 DNA Damage
7 doxorubicin P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9, DNA Damage
MLH1, MSH2, TOP2A, ERCC1, ERCC2
8 Gemcitabine P53, GAAD45, MDM2, ABL1, BAX, CASP3, CASP9  DNA Damage
9 Hydroxyurea RRM1 DNA replication
10 Paclitaxel TUBB2A Cell replication
11 Pirarubicin TOP2B, TOP2A, DNA replication
12 Trastuzumab ERBB2 Cell replication
13 Vpl6 TOP2B, TOP2A, DNA replication

Main chemotherapy agents used to treat SGNs according Cerda T, Sun XS, Vignot S,

Marcy PY, Baujat B, Baglin AC, et al. A rationale for chemoradiation (vs radiotherapy)
in salivary gland cancers? On behalf of the REFCOR (French rare head and neck cancer
network). Critical reviews in oncology/hematology. 2014;91(2):142-58.




Supplementary Table 2 STITCH results

#nodel node2 combined_score
imidazole sodium 0.900
DMSO nickel 0.900
CA2 nickel 0.900
REV1 magnesium 0.900
thiocyanate 2-mercaptoetha. 0.900
cisplatin chloroplatinic. 0.026
chloride nickel 0.900
benzoate bicarbonate 0.900
CO(2 chloride 0.900
CA2 histamine 0.900
acetaldehyde oxygen 0.900
acetaldehyde sodium 0.900
calcium cisplatin 0.900
glycerol oxygen 0.900
ATP7A cadmium 0.900
nitrate 2-mercaptoetha. 0.900
CA2 imidazole 0.900
CA2 celecoxib 0.900
bromide glycerol 0.900
cDDP tetrachlor.ina. 0.026
cisplatin oxoplatinum 0.026
CA2 sodium 0.900
DCK gemcitabine 0.900
bicarbonate nitrate 0.900
bicarbonate imidazole 0.900
thiocyanate nickel 0.900
CA2 sulfur 0.900
bicarbonate sodium 0.900
chloride 2-mercaptoetha. 0.900
POLH cisplatin 0.900
CA2 1lbnn 0.900
sodium nickel 0.900
SOD1 acetaldehyde 0.900
chloride DMSO 0.900
potassium.rop.  chloroplatinic. 0.026
bromide sodium 0.900
ATOX1 cisplatin 0.900
DMSO 2-mercaptoetha. 0.900
CA2 oxygen 0.900
CA2 1kwr 0.900
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benzoate magnesium 0.900
cisplatin tetrachlor.ina. 0.026
cDDP Disodium tetra. 0.026
benzoate glycerol 0.900
bromide calcium 0.900
cyclophosphami. cyclophosp.de-. 0.026
calcium chloride 0.900
benzoate malonate 0.900
DMSO cadmium 0.900
PCNA POLH 0.998
acetaldehyde magnesium 0.900
benzoate sodium 0.900
formate nickel 0.900
potassium.rop.  K2PtCl4 0.026
p-hydroxybenzo. bromide 0.900
formate nitrate 0.900
SOD1 DMSO 0.900
acetaldehyde 2-mercaptoetha. 0.900
tetrachlor.inu. trans-DDP 0.026
cyanide thiocyanate 0.900
sulfur magnesium 0.900
malonate nickel 0.900
bicarbonate 2-mercaptoetha. 0.900
magnesium nitrate 0.900
cyanide sodium 0.900
glycerol magnesium 0.900
d cyclophospha. L cyclophospha. 0.026
CO(2 bicarbonate 0.900
trans-DDP oxoplatinum 0.026
Disodium tetra. K2PtCl4 0.026
calcium cyanide 0.900
bromide cyanide 0.900
tetrachlor.inu. potassium.rop. 0.026
magnesium gemcitabine 0.900
magnesium nickel 0.900
CA2 AC1L1C6C 0.900
tetrachlor.inu. tetrachlor.ina. 0.026
RNF19A SOD1 0.937
chloride cadmium 0.900
glycerol malonate 0.900
bromide chloride 0.900
CA2 spermine 0.900
CA2 SLC4A1 0.974
hydroxyl radic. ~ oxygen 0.900
CO(2 glycerol 0.900
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sodium cadmium 0.900
cDDP tetrachlor.inu. 0.026
oxoplatinum Disodium tetra. 0.026
chloride oxygen 0.900
glycerol histamine 0.900
chloride cyanide 0.900
UPP1 5-FU 0.900
tetrachlor.inu. K2PtCl4 0.026
bromide thiocyanate 0.900
CA2 acetazolamide 0.900
nickel nitrate 0.900
thiocyanate oxygen 0.900
nickel 2-mercaptoetha. 0.900
SOD1 chloride 0.900
DMSO magnesium 0.900
cisplatin cDDP 0.026
magnesium cadmium 0.900
SOD1 cadmium 0.900
DMSO histamine 0.900
cyclophosphami. d cyclophospha. 0.026
formate magnesium 0.900
formate glycerol 0.900
formate imidazole 0.900
benzoate chloride 0.900
bicarbonate nickel 0.900
bicarbonate cadmium 0.900
CA2 hydroxyurea 0.900
bromide DMSO 0.900
DMSO cisplatin 0.900
trans-DDP Disodium tetra. 0.026
acetaldehyde cyanide 0.900
calcium hydroxyl radic. = 0.900
calcium formate 0.900
calcium CO(2 0.900
DMSO glycerol 0.900
carboplatin carboplatin-d4  0.026
UBC HSPA4 0.978
glycerol thiocyanate 0.900
sulfur glycerol 0.900
cDDP potassium.rop.  0.026
chloride imidazole 0.900
calcium oxygen 0.900
glycerol sodium 0.900
formate thiocyanate 0.900
formate malonate 0.900
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imidazole magnesium 0.900
cDDP chloroplatinic. 0.026
SOD1 calcium 0.900
POLH REV1 0.994
trans-DDP tetrachlor.ina. 0.026
calcium DMSO 0.900
chloride glycerol 0.900
bicarbonate celecoxib 0.900
glycerol imidazole 0.900
calcium nitrate 0.900
tetrachlor.ina. K2PtCl4 0.026
sodium hydroxyl radic. ~ 0.900
bromide malonate 0.900
DMSO bicarbonate 0.900
POLH magnesium 0.900
chloroplatinic. tetrachlor.ina. 0.026
bromide bicarbonate 0.900
cisplatin potassium.rop.  0.026
ATP7A ATOX1 0.992
trans-DDP K2PtCl4 0.026
thiocyanate sodium 0.900
POLH sodium 0.900
magnesium sodium 0.900
glycerol celecoxib 0.900
magnesium 2-mercaptoetha. 0.900
cyanide magnesium 0.900
glycerol nickel 0.900
calcium histamine 0.900
chloride malonate 0.900
acetaldehyde calcium 0.900
potassium.rop.  Disodium tetra. 0.026
sodium 2-mercaptoetha. 0.900
CA2 quinol 0.900
HSPA4 SOD1 0.937
nickel oxygen 0.900
formate hydroxyl radic. = 0.900
CA2 ethoxzolamide  0.900
CA2 hydroxyl radic. = 0.900
p-hydroxybenzo. sodium 0.900
CA2 DMSO 0.900
bromide magnesium 0.900
sulfur bicarbonate 0.900
CA2 1bn3 0.900
glycerol acetohydroxami. 0.900
hydroxyl radic. ~ cadmium 0.900
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sulfur nickel 0.900
SOD1 cisplatin 0.900
CA2 EG 2 0.900
formate 2-mercaptoetha. 0.900
tetrachlor.ina. oxoplatinum 0.026
CA2 acetaldehyde 0.900
DMSO imidazole 0.900
glycerol acetazolamide 0.900
CO(2 sodium 0.900
acetaldehyde formate 0.900
magnesium oxygen 0.900
cyclophosp.de-. dcyclophospha. 0.026
bicarbonate magnesium 0.900
cDDP trans-DDP 0.026
CA2 formate 0.900
cyanide cadmium 0.900
DCK magnesium 0.900
bromide nickel 0.900
SOD1 malonate 0.900
acetaldehyde chloride 0.900
potassium.rop.  trans-DDP 0.026
UPP1 magnesium 0.900
UBC SOD1 0.998
calcium sodium 0.900
glycerol bicarbonate 0.900
potassium.rop.  oxoplatinum 0.026
tetrachlor.inu. chloroplatinic. 0.026
glycerol doxorubicin 0.900
POLH calcium 0.900
chloride sodium 0.900
glycerol 2-mercaptoetha. 0.900
CA2 bromide 0.900
chloride cisplatin 0.900
cDDP oxoplatinum 0.026
CA2 chloride 0.900
magnesium hydroxyl radic. = 0.900
CA2 F2-b 0.900
benzoate bromide 0.900
chloroplatinic. K2PtCl4 0.026
cyanide nickel 0.900
UBC RAD18 0.988
cyclophosphami. L cyclophospha. 0.026
cisplatin Disodium tetra. 0.026
PCNA RAD18 0.998
calcium 2-mercaptoetha. 0.900

71



acetaldehyde sulfur 0.900
nickel cadmium 0.900
CA2 AC1L1C69 0.900
acetaldehyde nickel 0.900
p-hydroxybenzo. 2-mercaptoetha. 0.900
potassium.rop. tetrachlor.ina. 0.026
CO(2 magnesium 0.900
DCK calcium 0.900
CA2 2-mercaptoetha. 0.900
glycerol cisplatin 0.900
formate sodium 0.900
CA2 acetohydroxami. 0.900
calcium malonate 0.900
p-hydroxybenzo. glycerol 0.900
malonate sodium 0.900
thiocyanate imidazole 0.900
thiocyanate nitrate 0.900
chloride ethoxzolamide  0.900
CA2 thiocyanate 0.900
chloride magnesium 0.900
CA2 CO(2 0.900
SOD1 glycerol 0.900
cisplatin K2PtCl4 0.026
calcium magnesium 0.900
acetaldehyde DMSO 0.900
tetrachlor.inu. Disodium tetra. 0.026
imidazole oxygen 0.900
magnesium spermine 0.900
ATOX1 cadmium 0.900
calcium glycerol 0.900
CA2 glycerol 0.900
calcium thiocyanate 0.900
PCNA magnesium 0.900
calcium nickel 0.900
acetaldehyde cadmium 0.900
acetaldehyde nitrate 0.900
acetaldehyde bromide 0.900
calcium bicarbonate 0.900
chloroplatinic. Disodium tetra. 0.026
SOD1 sodium 0.900
DMSO carboplatin 0.900
sodium oxygen 0.900
PCNA chloride 0.900
SOD1 bicarbonate 0.900
formate chloride 0.900
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DMSO malonate 0.900
CA2 cyanide 0.900
glycerol cadmium 0.900
CA2 bicarbonate 0.900
cisplatin trans-DDP 0.026
glycerol cyanide 0.900
POLH RAD18 0.974
sodium acetohydroxami. 0.900
DMSO thiocyanate 0.900
chloride sulfur 0.900
oxoplatinum K2PtCl4 0.026
chloride nitrate 0.900
chloroplatinic. oxoplatinum 0.026
acetaldehyde malonate 0.900
ATOX1 ATP7B 0.937
acetaldehyde glycerol 0.900
p-hydroxybenzo. calcium 0.900
chloride bicarbonate 0.900
PCNA UBC 0.998
thiocyanate magnesium 0.900
glycerol potassium.rop.  0.900
calcium imidazole 0.900
CA2 benzoate 0.900
acetaldehyde thiocyanate 0.900
malonate 2-mercaptoetha. 0.900
cisplatin tetrachlor.inu. 0.026
glycerol carboplatin 0.900
CA2 nitrate 0.900
calcium acetohydroxami. 0.900
chloride thiocyanate 0.900
CCS SOD1 0.974
POLH UBC 0.994
CA2 lenw 0.900
glycerol hydroxyurea 0.900
SOD1 thiocyanate 0.900
glycerol hydroxyl radic. = 0.900
bromide formate 0.900
chloride hydroxyl radic. = 0.900
tetrachlor.ina. Disodium tetra. 0.026
calcium cadmium 0.900
cyclophosp.de-. L cyclophospha. 0.026
imidazole nickel 0.900
CA2 p-hydroxybenzo. 0.900
glycerol ethoxzolamide  0.900
DMSO sodium 0.900
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CA2 dichlorphenami. 0.900
bicarbonate thiocyanate 0.900
sodium nitrate 0.900
imidazole 2-mercaptoetha. 0.900
POLH glycerol 0.900
formate DMSO 0.900
chloroplatinic. trans-DDP 0.026
glycerol nitrate 0.900
malonate magnesium 0.900
cDDP K2PtCl4 0.026
tetrachlor.inu. oxoplatinum 0.026
nickel acetohydroxami. 0.900
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Supplementary Table 3 STRING results

#nodel node2 combined_score
RFC3 PCNA 0.999

MDM2 CHEK2 0.999

ERCC2 MNAT1 0.999

TP53 RRM2B 0.999
CCND3 CDKN1A  0.999
RB1 CDK2 0.999
CDK6 CDKN1B  0.999

ERCC2 ERCC3 0.999

ERCC2 CCNH 0.999

POLD1 PCNA 0.999
RFC3 RFC4 0.999
CDK2 CDKN1A  0.999
CCNA2 CDKN1A  0.999
MDM2 TP53 0.999
APAF1 CASP9 0.999
RB1 CDK6 0.999
TP53 MSH2 0.999
CCNA1 CDKN1A  0.999
XPA ERCC4 0.999
MNAT1 CCNH 0.999
BAX TP53 0.999
CDK2 CCNB1 0.999
CDKN2A  CCND1 0.999
HSP90AA1 EGFR 0.999
RRM?2 RRM1 0.999
CDK6 CCND1 0.999
TP53 CDK2 0.999
CCNB1 CDKN1A  0.999
RFC1 RFC3 0.999
GTF2H3 ERCC3 0.999
HSP9OAA1 TP53 0.999

MDM?2 CDKN2A  0.999

GTF2H3 ERCC2 0.999

CREB1 EP300 0.999

CCNA2 RB1 0.999

CCNA2 CDKN1B  0.999

SUGT1 HSP90AA1 0.999

GRB2 ERBB2 0.999
SHC1 CBL 0.999
SOS1 EGFR 0.999
CDK4 CDC37 0.999

PCNA LIG1 0.999



PCNA POLH 0.999
ABL1 RB1 0.999
MDM2 CDKN1A  0.999
SHC1 SOS1 0.999
RFC5 RFC4 0.999
RRM1 RRM2B 0.999
BRCA1 TP53 0.999
TP53 CDKN1A  0.999
CCND3 CDKN1B  0.999
RFC1 PCNA 0.999
PCNA MSH2 0.999
MSH2 ERCC1 0.999
HSP90AA1 ERBB2 0.999
HSP9OAA1l PTGES3 0.999
PCNA RFC4 0.999
CDKN2A  CDK4 0.999
PCNA CDK4 0.999
CCND3 CDK2 0.999
CCNE1 CDKN1A  0.999
CDK2 CCNH 0.999
CDK4 CCND1 0.999
CHEK2 ATM 0.999
PCNA CDKN1A  0.999
CDKN2A  CDKN1A  0.999
RFC1 RFC4 0.999
EGFR CBL 0.999
XPA ERCC3 0.999
KAT2B EP300 0.999
CDK4 CDKN1A  0.999
RFC5 RFC3 0.999
GRB2 CBL 0.999
ERCC3 MNAT1 0.999
RFC5 PCNA 0.999
CCNA2 CDK2 0.999
PCNA CCND1 0.999
CCND3 CDK6 0.999
SHC1 GRB2 0.999
GTF2H3 MNAT1 0.999
SHC1 ERBB2 0.999
CASP9 CASP3 0.999
RB1 CCNE1 0.999
ABL1 GRB2 0.999
CDK4 CDKN1B  0.999
TP53 KAT2B 0.999
CDKN1A  CCND1 0.999
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CCNE1 CDKN1B  0.999
SHC1 EGFR 0.999
CDK2 CCND1 0.999
HSP90AA1 PPP5C 0.999
CHEK2 TP53 0.999
MDM?2 EP300 0.999
HSP9OAA1 CDC37 0.999
GRB2 EGFR 0.999
BRCA1 CHEK2 0.999
ATM TP53 0.999
ERCC4 ERCC1 0.999
CDK6 CDKN1A  0.999
BRCA1 ATM 0.999
CDKN1B  CCND1 0.999
EGFR ERBB2 0.999
CDKN2A  CDK6 0.999
RFC5 RFC1 0.999
MSH2 MLH1 0.999
HSP90OAA1 STIP1 0.999
CDK2 CDKN1B  0.999
SHC1 GAB2 0.999
RB1 CDK4 0.999
ABL1 CBL 0.999
GAB2 GRB2 0.999
TP53 EP300 0.999
ERCC3 CCNH 0.999
CDK2 CCNA1 0.999
ABL1 ATM 0.999
PMS2 MLH1 0.999
CCND3 CDK4 0.999
SOS1 GRB2 0.999
RB1 CCND1 0.999
CDKN2A  TP53 0.999
PCNA CDK2 0.999
PCNA FEN1 0.999
HSP90OAA1 AHSA1l 0.999
MDM2 RB1 0.999
XPA ERCC1 0.999
CDK2 CCNE1 0.999
PMS2 MSH?2 0.999
ERCC4 MSH2 0.998
CREB1 TP53 0.998
PCNA TP53 0.998
TOP2A TOP2B 0.998
MDM2 ATM 0.998
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CCND3 RB1 0.998
TP53 RB1 0.998
CDK4 CCNH 0.997
HSP90AA1 CDK4 0.997
EGFR TP53 0.997
APAF1 CASP3 0.997
GTF2H3 CCNH 0.997
CCNB1 CCNA1 0.997
CCNA1 CDKN1B  0.997
TP53 CCNB1 0.996
STIP1 AHSA1 0.996
CDKN2A  RB1 0.996
EP300 CDKN1A  0.996
BRCA1 CDK2 0.996
APAF1 TP53 0.996
PCNA MLH1 0.996
ERCC2 XPA 0.995
CCNE1 CDK4 0.995
TP53 MLH1 0.995
KAT2B CCND1 0.995
ERCC2 ERCC1 0.995
ABL1 HSP90AA1 0.995
BRCA1 CDK4 0.995
MDM2 CASP3 0.994
MDM2 KAT2B 0.994
MDM2 ABL1 0.994
CDKN1A  CDKN1B  0.993
ERCC2 ERCC4 0.993
CCND3 CCNH 0.993
CCNA2 CCNB1 0.993
POLD1 ERCC4 0.993
CREB1 CCND1 0.992
ERCC3 TP53 0.992
CDKN2A  CDKN1B  0.992
RB1 CCNA1 0.992
TOP2A PCNA 0.992
ERCC4 ERCC3 0.992
RB1 CCNB1 0.992
CDK6 CCNE1 0.992
CDK4 CCNB1 0.992
CASP3 CDKN1A  0.992
EP300 CCND1 0.992
BRCA1 EP300 0.992
CDK2 CDK6 0.992
CREB1 ATM 0.991
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APAF1 HSP90AA1 0.991
CDKN2A  ABL1 0.990
RB1 EP300 0.990
ERCC3 ERCC1 0.990
ABL1 CCND1 0.990
CDK6 CCNB1 0.990
XPA POLH 0.989
CCNA2 CDK4 0.989
ABL1 TP53 0.988
TP53 CDK4 0.988
PCNA RRM?2 0.987
RB1 CDKN1A  0.986
POLD1 ERCC1 0.986
ERCC2 TP53 0.985
STIP1 PTGES3 0.985
CHEK2 MSH?2 0.985
CDKN2A  CDK2 0.985
CDK6 CDK4 0.984
PCNA CDK6 0.984
CASP3 RB1 0.984
PCNA CCND3 0.984
SHC1 ABL1 0.983
ERBB2 CCND1 0.983
ATM CDK2 0.983
CDK6 CDC37 0.983
EGFR CDC37 0.983
BRCA1 MSH?2 0.982
APAF1 BAX 0.981
PCNA EP300 0.981
TP53 CCND1 0.979
SUGT1 PTGES3 0.978
ATM MLH1 0.978
PCNA CCNB1 0.976
CCNA2 TP53 0.976
GRB2 CDKN1B  0.976
SOS1 CBL 0.976
CCNH CCNB1 0.975
SOS1 ABL1 0.975
ERBB2 TP53 0.974
ATM CDKN1A  0.974
BRCA1 CCNE1 0.974
POLD1 ERCC2 0.973
SOS1 ERBB2 0.973
PCNA PMS2 0.972
ATM CDK4 0.971
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POLD1 FEN1 0.971
CCNA2 CDK6 0.971
CCNH CCND1 0.970
PCNA XPA 0.969
EP300 CDK4 0.969
PCNA CCNA1 0.969
CDKN2A  CCND3 0.968
POLD1 POLH 0.968
BRCA1 RB1 0.968
RB1 CDKN1B  0.967
ERBB2 CBL 0.964
BRCA1 PCNA 0.964
EGFR CCND1 0.963
CDK2 EP300 0.962
CCNH CCNA1 0.962
PCNA CCNA2 0.961
RFC5 POLD1 0.961
PCNA RRM1 0.961
POLD1 RFC4 0.960
XPA MSH2 0.960
CDK2 MNAT1 0.960
PCNA RB1 0.960
CCNA2 CCNE1 0.960
RB1 MNAT1 0.960
POLD1 RFC3 0.959
POLD1 MSH2 0.959
CCNE1 CCNA1 0.959
RFC1 CASP3 0.958
FEN1 LIG1 0.958
FEN1 ERCC3 0.957
CHEK2 KAT2B 0.957
TP53 PMS2 0.956
PCNA CCNE1 0.955
HSP90AA1 ERCC3 0.955
MDM?2 CDK2 0.954
SUGT1 AHSA1 0.953
CREB1 CDKN1A  0.952
CDK2 LIG1 0.951
BRCA1 MLH1 0.951
CCNE1 CCNH 0.951
XPA CCNH 0.950
SHC1 HSP90AA1 0.950
MNAT1 ERCC1 0.950
SHC1 CREB1 0.950
TP53 CCNH 0.950
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CREB1 GRB2 0.950
CCNE1 CCNB1 0.949
MDM?2 HSP90AA1 0.949
BRCA1 CDKN1B  0.948
CCNH CDKN1A  0.948
CHEK2 RB1 0.948
ERCC4 CCNH 0.948
PCNA ABL1 0.947
GTF2H3 XPA 0.947
POLD1 LIG1 0.947
ERBB2 CDC37 0.947
POLD1 RFC1 0.945
ABL1 CDKN1B  0.945
XPA MNAT1 0.945
RRM2 TP53 0.944
CCNH CDKN1B  0.944
CCNH ERCC1 0.943
CREB1 EGFR 0.943
GTF2H3 ERCC1 0.941
CDK4 MLH1 0.940
GTF2H3 ERCC4 0.939
RRM2 CDK2 0.939
CCNB1 CCND1 0.939
RB1 CCNH 0.939
SOS1 HSP90AA1 0.939
RRM2 CCNE1 0.937
CHEK2 CDKN1A  0.937
ABL1 CDK6 0.935
CDK4 CCNA1l 0.934
CCNA1 CCND1 0.934
BAX EP300 0.933
CCND3 CCNB1 0.933
CCND3 EP300 0.932
STIP1 CDC37 0.931
CDK2 MLH1 0.931
RRM2 CCNA1l 0.931
BRCA1 CCND1 0.930
CDK2 RRM2B 0.930
CDK6 CCNA1 0.929
CCNE1 CCND1 0.928
ERCC4 PMS2 0.928
CCND3 CCNA1 0.928
MNAT1 CDK4 0.928
SOS1 GAB2 0.927
POLD1 XPA 0.927
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HSP90AA1 RB1 0.927
ABL1 CCNA2 0.926
CCND3 CCNE1 0.925
ABL1 CDK4 0.924
ERCC2 MSH2 0.924
CREB1 SOS1 0.924
MDM2 PCNA 0.924
ABL1 CDK2 0.923
CCND3 GRB2 0.923
MNAT1 CCNB1 0.923
GAB2 EGFR 0.922
SUGT1 CDC37 0.921
ERCC4 MNAT1 0.921
MDM2 CCNA2 0.921
SHC1 CCND3 0.920
TP53 MNAT1 0.919
ATM CCND1 0.919
CDK2 KAT2B 0.918
ATM RRM2B 0.918
CDK2 CDK4 0.917
ABL1 CCNE1 0.916
ABL1 CASP9 0.914
ERBB2 CDKN1A 0.914
CASP3 TP53 0.914
ERCC4 FEN1 0.914
MDM2 RFC4 0.912
EGFR ERCC1 0.912
BRCA1 CCNB1 0.912
CHEK2 CCNB1 0.910
SOS1 CDC37 0.907
CCND3 GAB2 0.907
TOP2B PCNA 0.906
MNAT1 CCND1 0.905
CCND3 CCND1 0.904
BRCA1 ABL1 0.903
MNAT1 CDKN1A  0.903
SOS1 CCND3 0.901
SHC1 CDC37 0.901
CCNE1 MNAT1 0.900
CHEK2 PCNA 0.900
SHC1 TP53 0.900
MNAT1 CDKN1B  0.900
MDM?2 RFC5 0.900
MDM2 RFC3 0.900
PTGES3 CDKN1B  0.900
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APENDICES B - Justificativa para utilizacio de material biolégico proveniente de biobanco
do Institucional de Materiais biol6gicos humano/Universidade Estadual de Montes Claros -
MG (Registro CONEP: B-013)

Eu, André Luiz Sena Guimaraes, coordenador do projeto de pesquisa “Investigacao de
marcadores de hipdxia em neoplasias benignas e malignas de glandulas salivares e o papel do
HIF-1a no Carcinoma de células escamosas de boca sob radiagdo”, vinculado a Universidade
Estadual de Montes Claros - UNIMONTES, venho, atraves deste documento, justificar a
necessidade de requisitar ao Biobanco Institucional desta universidade, amostras bioldgicas e
dados clinicos de individuos acometidos por lesdes de neoplasia de glandula salivar e
carcinoma de células escamosas de boca, além de amostras ndo neoplasicas originarias de
mucoceles de glandulas salivar menor, sendo estes individuos assistidos nas redes publicas e
privadas da cidade de Montes Claros-MG. Convém ressaltar que esta requisicdo é somente
para aqueles individuos portadores de tal condi¢do patoldgica que optaram no TCLE do
referido biobanco institucional por “NAO ser consultado da utilizacdo dos meus dados ou
material bioldégico em outra pesquisa, desde que a nova pesquisa seja aprovada pelo Comité

de Etica em Pesquisa”.

O biobanco institucional da UNIMONTES encontra-se formalmente regulamentado
pela Comissdo Nacional de Etica em Pesquisa (registro CONEP: B-013), obedecendo normas
e diretrizes estabelecidas pelo Conselho Nacional de Saude.

A coleta de dados clinicos e materiais bioldgicos, realizada por este biobanco
obedecem, criteriosamente, 0s preceitos éticos e normas de acondicionamento das amostras,
além de ja possuir, em seu arquivo, um numero considerdvel de amostras dos grupos
considerados nesse projeto. Assim, a utilizacdo de tais amostras ja acondicionadas no
biobanco em questdo ir4 favorecer o desenvolvimento do projeto de pesquisa por mim
coordenado, especialmente pelo rigor utilizado para a coleta do material e nimero de

amostras coletadas disponiveis.

Profé. Dr. André Luiz Sena Guimaraes

Docente do Programa de Pds-Graduacdo em Ciéncias da Saude/UNIMONTES
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ANEXOS

ANEXO A- Termo de Consentimento Livre e Esclarecido utilizado para coleta de materiais

bioldgicos pelo Biobanco de Materiais Bioldgicos do Norte de Minas Gerais

UNIVERSIDADE ESTADUAL DE MONTES CLAROS
PROGRAMA DE POS-GRADUACAO EM CIENCIAS DA Unimontes
SAUDE

Cddigo:

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Esclarecimentos

Este é um convite para a doagdo de material bioldgico excedente, proveniente de sua cirurgia ou
procedimento hospitalar que seré realizado devido a necessidade j& definida pelo médico para o

diagndstico de alguma doenca ou tratamento.

A partir da sua autorizagdo, o material serd doado e arquivado no banco de materiais biologicos da
Universidade Estadual de Montes Claros, destinado a realiza¢do de pesquisas cientificas, sem fins
lucrativos. Garantimos o sigilo dos seus dados. As pesquisas realizadas utilizando o material doado
tém como objetivo o melhor entendimento das causas e mecanismos das doenc¢as que nos acomete.

Podem, ainda, ajudar na busca de novas formas de tratamento das doencas.

A coleta dos materiais biolégicos doados obedece a documentos legais do Conselho Nacional de
Saude e suas complementares. O biobanco onde sera arquivado o seu material doado esta sob a
responsabilidade da UNIMONTES e encontra-se localizado no Hospital Universitario Clemente de

Faria.

Sua participacao € voluntéria, o que significa que vocé podera desistir a qualquer momento, retirando

seu consentimento, sem que isso lhe traga nenhum prejuizo ou penalidade.

Caso decida aceitar doar o excedente de material biol6gico proveniente do procedimento médico,

gostariamos de esclarecer vocé mais alguns pontos importantes:

- O material coletado sera o excedente do procedimento cirdrgico realizado pela equipe médica
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- Os riscos quanto a doacdo do material estéo relacionados ao tipo de procedimento realizado pela
equipe médica, necessario para diagnéstico e tratamento que deverdo ser claramente esclarecidos
para vocé pela equipe. Sendo que a coleta de material para o Biobanco envolve apenas o excedente

material bioldgico proveniente desse procedimento médico.

- Através da doacéo, vocé estara contribuindo cedendo o material bioldgico necessario para a

realizacé@o de pesquisas para melhor entender as causas e mecanismos das doengas.

- Quanto aos beneficios, a doacdo do material podera favorecer a realizacéo de pesquisas que

buscam um melhor entendimento e possibilidade de controle e tratamento das doencas.

- Vocé tera direito ao acesso, a qualquer momento, aos resultados obtidos a partir do seu material
biolégico armazenado e as orientagdes quanto as suas implica¢des, incluindo o aconselhamento
genético, quando aplicavel. Para isso, vocé devera entrar em contato com a equipe do biobanco
através do endereco ou telefone de contato abaixo, informando o c6digo de cadastro que vocé
recebeu no ato da doagéo e, também, esta escrito no seu cartdo de cadastro, que ficou guardado

com Vocé:

Biobanco de Materiais Biologicos do norte de Minas Gerais

Laboratorio de Pesquisa em Salde - Hospital Universitario Clemente Faria - UNIMONTES
Av. Cula Mangabeira, 562 - Bairro Santo Expedito, Montes Claros, MG - CEP: 39401-001
Telefone: (38) 3224-8327

- Todas as informages obtidas serdo sigilosas e seu nome nao sera identificado em nenhum
momento. Os dados serdo guardados em local seguro e a divulgagdo dos resultados sera feita de

forma a n&o identificar os voluntarios.
- Se vocé tiver algum gasto que seja devido a sua participacdo na pesquisa, vocé sera ressarcido.

Em qualquer momento, se vocé sofrer algum dano comprovadamente decorrente desta pesquisa,
vocé tera direito a indenizacao.Vocé ficard com uma cépia deste Termo e toda a davida que vocé
tiver a respeito desta pesquisa, podera perguntar diretamente a um dos membros do biobanco
através do endereco ou telefone apresentado acima. Se houver dlvidas sobre a ética da pesquisa

entre em contato com o Comité de Etica em Pesquisa da UNIMONTES através do contato abaixo:
Comité de Etica em Pesquisa

Campus Universitario Professor Darcy Ribeiro

Vila Mauricéia - Montes Claros — MG, Caixa Postal 126 - CEP 39401-089

Fone: (38) 3229-8000
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Consentimento Livre e Esclarecido

Estou de acordo com a participacéo e doacéo de material biol6gico excedente, proveniente de minha
cirurgia ou procedimento hospitalar que seré realizado devido a necessidade ja definida pelo médico

para o diagnostico de alguma doenca ou tratamento.

Fui devidamente esclarecido quanto aos objetivos do biobanco, aos procedimentos aos quais serei
submetido e dos possiveis riscos que possam advir de tal participagdo. Foram a mim garantidos
esclarecimentos que venha a solicitar durante o curso da pesquisa e o direito de desistir da
participacdo em qualquer momento, sem que minha desisténcia implique em qualquer prejuizo a
minha pessoa ou de minha familia. A minha participacdo na pesquisa nao implicard em custos ou
prejuizos adicionais, sejam esses custos ou prejuizos de carater econdmico, social, psicolégico ou
moral. Autorizo assim a publicacdo dos dados da pesquisa a qual me garante o anonimato e o sigilo

dos dados referentes & minha identificacao.

Reutilizacdo dos dados ou material biologico:

O material biolégico doado ficard armazenado no Banco de Materiais Bioldgicos Humano do Norte de
Minas Gerais, localizado nas dependéncias do Hospital Universitario Clemente de Faria na cidade de

Montes Claros/MG. Em relagdo a utilizagdo deste material para a realizagdo de pesquisas cientificas:

( ) SIM, autorizo a utilizacéo de dados ou material biolégico

(especificar o material) em todas as pesquisas

vinculadas ao Biobanco da UNIMONTES.

( ) NAO autorizo a utilizacéo de dados ou material

biolégico (especificar o materialll em mais de uma

pesquisa. Entdo este material sera descartado. (especificar a forma de descarte):

Para utilizacdo dos meus dados e material coletado (especificar o

materiall) em mais de uma pesquisa:

( ) NAO preciso ser consultado da utilizagéo dos meus dados ou material biolégico em outra

pesquisa, desde que a nova pesquisa seja aprovada pelo Comité de Etica em Pesquisa,

( ) SIM, quero ser consultado da utilizagdo dos meus dados ou material biolégico em outra

pesquisa.

Em caso de 6bito ou alguma outra condicdo em que eu ndo possa dar o consentimento para

utilizacdo dos meus dados em outro estudo, autorizo (especificar nome

da pessoa)a consentirem a utilizacéo ou descarte de meu material biolégico armazenado.



87

Doador de material biolégico ao Biobanco ou responsavel legal:

Assinatura do doador ou responsavel

Coordenador Geral do Biobanco: % O%W

Dr. @(pﬁé{e Lyl# Sena Guimaraes

Laboratério de Pesquisa em Saude - Hospltal Universitario Clemente Faria - UNIMONTES
Av. Cula Mangabeira , 562 - Bairro Santo Expedito, Montes Claros, MG - CEP: 39401-001
Telefone: (38) 3224-8327

Responséavel técnico pela coleta e transporte do material coletado ao biobanco:

Data.:

UNIVERSIDADE ESTADUAL DE MONTES CLAROS
BIOBANCO INSTITUCIONAL DE MATERIAIS

BIOLOGICO HUMANO

O doador de material biolégico humano e informacdes clinicas, através do Termo de Consentimento Livre e Esclarecido,
consentiu a doacgao legal de material bioldgico humano para a realizacao de pesquisas cientificas, sem fins lucrativos,
vinculadas ao Biobanco de Materiais Bioldgicos Humano da Universidade Estadual de Montes Claros.

Vocé tem direito a todas as informacdes de resultados de pesquisas realizadas com seu material doado. Caso tenha
interesse em tais resultados, comunique no seguinte endereco ou telefone de contado, informando o seu cddigo de
doador apresentado abaixo:

Codigo do doador:

Data:
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ANEXO B- Parecer CONEP - Biobanco Institucional de Materiais biologicos
humano/Universidade Estadual de Montes Claros - MG

CONSELHO NACIONAL DE SAIDE
COMISSAO NACIONAL DE ETICA EM FESQUISA

PARECER COMEF — BIOBANCO n”. (082012
Registro COMEFP B-013 |Ecte n° devn car oinda nac somecpondénolac referanisc 2 scte bicbanoa|

Processo n® Z5000.001815:2013-50

Instituigd o responsivel: Universidads Extadual de Montes Claros
Instrtun;:ao participante: Linwersidade Estacual e Montes Claros.
Hespnnuvel[ls] institucional: Dr. Andre Luz Sena Guimaries,

CEF de origem: Comité ¢ Etica oa Universicads Estadual de Montes Clams,

Sumario geral do protocolo
Tipe de maieral biclogico: amostas o= material biologico cricpreservacas efou
emblocacas em parafing, amostas de RMA, DNA proteina e cultivo celular de materiais
bioldgicos humans, colstados os diferentes sitios anatdmicos.
Documentos encaminhados para analiss:
1- Protocolo de Desenwolvimento,

2- Regimento ntemo de Biobanco.
3 Declaragdo ge gersnciamento institucional.

4- TCLE.
Apresentagdo do protocolo

Trata-se de so -:lta:al:- o registro de Biobanco ligade a Universoaos Estacual de Mentes
Claros. Destnase 3 coleta, ammazenaments € 0oy cd0 para pesquisa de amostras
biolagicas humanas cbticas de pacentessujeios de pecquisa da regla-: norte do Estado
de Minas Geras, para o estude de neoplasizs ou curas condigdes patoldgicas.

Erotocoio de Desenwolvimento:

EE‘lE estrurucaa da o nte forma:

1 INTRODUCAD, 2 JUSTIFICATIVA, 3 OBJSTIVOS, & PRINCIPIOS DE ESTRUTURACAD,
FUNCIOMAMENTO E MANUTE m:.&c:- £ DO BIOBANCO; 5 RESIMENTO INTERND DO
BIOBANCD; £ DECLARACAD DF CERENCIAMENTS E RESDOMEAEILIDADE INSTITUCICHAL
OO EICEANCT; REFEREMCIAS, APENCICES.

Em 5|nhe-5e s30 aborcacos o forma detzhada a justifizativa & objetves oo bisbanco. os
cenarios prevstos para entrada oas amostas :ln-:-_;k:aﬁ humanzs. assim como 35
politicas e  procegmen D5 operscionais  pad rdo para  coleta,  armazenamenta,
processaments & oistrioy 230 O35 mesmas, assim como de "fl:-m'a;l:ﬁ associadas.

descrita 3 infra-estruturs & de pessoal atusimeante disponivel, assim come o financamento
da mesma, 3 cargo o3 Universdade Estacua oe Montes Claros. 0= Procedimentos
Operacicnais Padrao (POPs) enwiados para analise estio de aconde com cocumentos de

12 i L]



Comt. Fareosr COMER no.

relhores praicas intemacionas que abordam a coleta, processamento, aTmazenamento
e d=tribuigdo de material bisldgico humano com final dade de pesquisa

Um “Terme de concordancia da instituigio para o acesso 3 coleta de material biologics &
informagdes associadas” prewé os oriéros & condigdes pelos quals rateral bickigico
humano pedera ser coletade de sujeitos de pesquisa de instit p0es de salde parceiras
do Bickanco, mediante assnatura do Termo de Consentiments Livre = Esclarecido
utilizzoio come mcoels

Um “TERMO DE TRAMZFEREMCIA DE MATERIAL BIOLOGICO REFERENTE A
REMEZZA DE AMOSTRA DE COMPOMENTE DO PATRIMOMIO GEMETICO PARA
FING DE PEZQUISA CIENTIFICA SEM POTENCIAL ECONGMICOT”, medelo do Anexo
da HEJDLUI;ﬁ.CI CGEM N° 20, DE 29 DE JUNHO DE 2004 cetalha os CntE"EE-_]:EErS
quais 0 matenal armazenado pele Biobanco s& ra ransferdo a terceires para utl zag3o em
pesquisa, notadaments 3 culras Instituicoes

Com relagic 3 garanta oos direitos dos sujeltos e pesquisa, ©0S COCUMENtos
apresent.xcﬁ» foram adequados 3s nommativas vigentss. Ao Sujeito de pesqusa serd
fomecida, #m de uma va oo TCLE, um cartdo ¢e parficpacio com formas oe contato
com ¢ Biokanco. O Termo de Consentimento Livre & Esclarecide. akm de irformar as
formas de conmtato com o Bickanco e o Comité de Etica em Pesquisa Instibucional,
garante

al A autonomia do sujeits de pesgusa quanto 3 necessidade de mowo
consentimento 3 c30a Nova pesquisa que venha 3 fazer uso de SU3s 3Mostras biolagicas
assim come da dispensa oe 1al necessidacs.

bl A autonomia do sujeto o= pesquisa quanto a nl:-n'-eal;ac- de t=meinos para
decs3o quants 3 utilizagdo ou descarte do seu material bioldgice armazenado, em caso
de ohito ou condigdo ncapacitante

) O acesso, a qualquer momento, 305 resutacos oblicos a partr do seu material
biologice armazenado e 35 orientagdes gQuanto as suas molcagdes, incumdo o
aconsehamento gendtico, quande aplicavel

di O dreito de desstr ¢a parficpacdoc em qualquer moments. sem qualguer
prejuizo.

e] A garantia o anonimato

Comentarios/Consideragoes.

1. Este parecer tem como base o disposto na Resolucdo CHE 441711 & na Portaria M3
2201/11. Pelo que se cepreende oo exposio N3 documentacde apresentada. rata-se do
estabelecimento de um Biobanco institucional. dedicago a colketa, amazenamento 2
districuizio de amostras bicldgicas humanas com fnalidade e pesqusa, com um
rEE:-:nsaueI pelo gerenciamento apontade pela Institeicdo, 355m como um comité gestor,
cujas fungdes adequadaments JesCrtas

2. Mo exame da decumentagio anexada 3o Protocoio, nolsive o Termo de
Consentiments Livre e Esdarecice. utilza-s2 inlmeras vezes 35 palavras “coador”
dnaga-: & comelatas. Deve-se substituir t@ais termes (por exermplo. pelo termo “oessan’],
retirando-os da documentagio Apresentada em GGI'H::::I'G.]I'IGIE COim 3 E-;sla-:an: nacicnal
relativa a Biobanco e adicionanoo o bermo “concessan” para subistituir “cessdo” & o veroo

I o
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Cont. Farsssr COMEP n2.

“consentir” para subistibur “cedir” (Fes. CHNS 441 de 2011 e Portaria MS 2201 de 201 1)
De acordo com as mesmas, as amostras biologicas anmazenadas em biobanco s3o do
sujeitn de pesquisa (ou cedente), cabendo 3 Instituicdo a sua guarda. Solicita-se
adequagao.

Diante do exposto, a Comissdo Macional de Etica em Pesquisa — COMEP, de
acordo com as afribuigoes definidas na Resolugas CNS 196/98, manifesta-se pela
aprovagao do projeto de pesquisa proposto, devendo o CEP verificar o cumprimento das
questoes acima e encaminhar 3 CONEFP as recomendagoes cumpridas antes do inicio do
estudo.

Situacio Protocolo aprovado com recomendagdo.

Brasilia, 25 de Abril de 2013

“—@yaslle Saddi Tannous
Coordenpdora da CONERICHNEMS
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ANEXO C- Declaragdo de aceite do Biobanco de Materiais Bioldgicos do Norte de Minas
Gerais para a concessdo das amostras e dados clinicos para a execugdo do projeto

Eu, Alfredo Mauricio Batista De Paula, Coordenador do Banco de Materiais Humano do
Norte do Estado de Minas Gerais (Registro CONEP: B-013: Parecer n° 008/2013), declaro,
em nome do Comité Gestor do biobanco institucional/ UNIMONTES, a aceitacdo da cessao de
materiais bioldgicos e dados clinicos para o projeto de pesquisa " Investigacdo de marcadores
de hip6xia em neoplasias benignas e malignas de glandulas salivares e o papel do HIF-1a no
Carcinoma de células escamosas de boca sob radiacdo" coordenado pelo professor Dr. André
Luiz Sena Guimarées.

A solicitagdo inclui amostras teciduais e dados clinicos de individuos, independente da
faixa etaria, com diagndstico histopatolégico confirmado de neoplasia de glandula salivar e
carcinoma de células escamosas de boca, além de amostras ndo neoplasicas originarias de
mucoceles de glandulas salivar menor. Conforme solicitado pelo pesquisador, as amostras
bioldgicas cedidas, deverdo ser, somente, daqueles individuos que optaram, no TCLE do
biobanco institucional, por "NAO ser consultado da utilizagdo dos meus dados ou material
bioldgico em outra pesquisa, desde que a nova pesquisa seja aprovada pelo Comité de Etica
em Pesquisa”.

Declaro ainda que a cessdo de tais amostras esta vinculada a entrega formal da aprovacédo do
projeto do Comité de Etica em Pesquisa.

Nessa ocasido, o coordenador do projeto deverd efetuar o aceite legal de cumprimento das
normas do Regimento interno do Biobanco, através da assinatura de um " Termo de
Compromisso para 0 Uso de Material Bioldgico e Informagdes Associadas”. Nesse
documento, 0 mesmo responsabilizar-se-a pelo uso e preservacdo dos materiais biolégicos e
informacdes associadas, resguardando os direitos dos sujeitos, especialmente, no que se refere
a confidencialidade, ao sigilo, ao acesso a resultados das pesquisas e a protecdo intelectual
contra utilizacdo comercial e qualquer forma de patenteamento com todo e qualquer material
proveniente do biobanco.

Montes Claros, 1° de Setembro de 2015

Alfredo Mauricio Batista De Paula

Coordenador do Banco de Materiais Bioldgicos Humano do Norte de Minas Gerais



