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A presente prova é requisito aos mestrandos para obter o título de mestre em Ciências e uma das avaliações dos
PSR’s (Processos Seletivos Regulares), de candidatos a alunos regulares, do curso de mestrado do PPG-BC
(Programa de  Pós-Graduação  em Biociências),  nos  primeiros  semestres  letivos  dos  anos  de  2021  e  2022,
regulamentados pelos Editais PPG-BC nº. 2020/12 e nº. 2021/29, suas retificações e resultados.

A presente prova avaliará cada candidato por sua capacidade de leitura e compreensão de textos de divulgação
científica ou artigo científico em língua inglesa, relacionados à área de conhecimento do PPG-BC.

A presente prova constitui a primeira etapa do processo seletivo; possui caráter eliminatório; contém 12 (doze)
perguntas referentes a 04 (quatro)  resumos de textos em inglês.  Para respondê-las,  assinale  apenas uma
alternativa por questão no gabarito abaixo, sem rasuras. Respostas no gabarito com rasuras ou mais de uma
alternativa assinalada serão desconsideradas.

A prova avaliará os candidatos através da compreensão da ideia central do texto e da interpretação e resolução
de questões relacionadas ao texto original.

Para ser aprovado na presente etapa da seleção, é necessário obter nota igual ou superior a 50 (cinquenta) pontos. A
presente prova valerá até 100 (cem) pontos, sendo 08,33 (oito vírgula trinta e três) pontos por questão.

Lembramos que é vedada a consulta ou o uso de equipamentos ou instrumentos eletrônicos e/ou audiovisuais
durante a presente prova. Porém, é permitida a utilização de dicionários impressos, apenas.

A aplicação da presente prova iniciará no campus Jardim Universitário, prédio Ginásio, sala G-102-2, no dia 26 de
agosto de 2022, às 19h00 e encerrará às 22h00, horário limite para os candidatos entregarem a presente folha
resposta identificada ao PPG-BC.

Desejamos boa sorte a todos!
Foz do Iguaçu, Estado do Paraná, 26 de agosto de 2022
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Texto 1.  As questões 1, 2 e 3 referem-se ao texto de SANTOS-SÁNCHEZ, Norma Francenia; SALAS-
CORONADO,  Raúl;  VILLANUEVA-CAÑONGO,  Claudia;  HERNÁNDEZ-CARLOS,  Beatriz;  Antioxidant
Compounds  and  Their  Antioxidant  Mechanism.  In:  Antioxidants.  [S.l.]:  Emad  Shalaby,  2018.  DOI:
10.5772/intechopen.85270. Disponível  em:  <  https://www.intechopen.com/chapters/66259 >.  Acesso  em:
15/08/2022.

Oxidative  stress  in  biological  systems is  a  complex  process  that  is  characterized by  an
imbalance between the production of free radicals (FR) and the ability of the body to eliminate these
reactive species through the use of endogenous and exogenous antioxidants.  During the metabolic
processes, a great variety of reactions take place, where the promoters are the reactive oxygen species
(ROS), such as hydrogen peroxide (H2O2) and the superoxide radical anion (O2 •−), among others. A
biological  system  in  the  presence  of  an  excess  of  ROS  can  present  different  pathologies,  from
cardiovascular diseases to the promotion of cancer. Biological systems have antioxidant mechanisms to
control  damage  of  enzymatic  and  nonenzymatic  natures  that  allow  ROS  to  be  inactivated.  The
endogenous  antioxidants  are  enzymes,  such  as  superoxide  dismutase  (SOD),  catalase  (CAT),
glutathione  peroxidase,  or  non-enzymatic  compounds,  such  as  bilirubin  and  albumin.  When  an
organism  is  exposed  to  a  high  concentration  of  ROS,  the  endogenous  antioxidant  system  is
compromised  and,  consequently,  it  fails  to  guarantee  complete  protection  of  the  organism.  To
compensate this déficit  of  antioxidants,  the body can use exogenous antioxidants supplied through
food, nutritional supplements, or pharmaceuticals. Among the most important exogenous antioxidants
are phenolic compounds carotenoids and vitamins C and some minerals such as selenium and zinc.

In  the  study  of  antioxidant  compounds  and  the  mechanisms involved,  it  is  important  to
distinguish between the  concepts  of  antioxidant  activity  and capacity.  These terms are often  used
interchangeably.  However,  antioxidant  activity  refers to the rate constant  of  a reaction between an
antioxidant and an oxidant. The antioxidante capacity is a measure of the amount of a certain free
radical captured by an antioxidant sample [1]. Therefore, during the selection of a method, the response
parameter must be considered to evaluate the antioxidant properties of a sample, which may be a
function of the concentration of the substrate or concentration and the time required to inhibit a defined
concentration of the ROS.

The reaction mechanisms of the antioxidant compounds are closely related to the reactivity
and chemical structure of free racicals (FR) as well as the environment in which these reactive species
are found. Therefore, it is very important to describe the ROS and, to a lesser degree, the reactive
nitrogen species (RNS), which include both precursors and free radicals.

In the literature, there are many in vitro methods to evaluate the effectiveness of antioxidant
compounds  present  in  a  variety  of  matrices  (plant  extracts,  blood  serum,  etc.)  using  lipophilic,
hydrophilic, and amphiphilic  media (emulsions).  The in vitro methods can be divided into two main
groups: (1) hydrogen atom transfer (HAT) reactions and (2) transfer reactions of a single electron (SET).
These methods are widely used because of their high speed and sensitivity. When carrying out a study
related to the antioxidant properties of a sample, more than one method is usually used to evaluate the
antioxidant capacity/activity [2].

Questão 01. No trecho “In the study of antioxidant compounds and the mechanisms involved, it is important
to  distinguish  between  the  concepts  of  antioxidant  activity  and  capacity.  These  terms  are  often  used
interchangeably.  However,  antioxidant  activity  refers  to  the  rate  constant  of  a  reaction  between  an
antioxidant and an oxidant”, o termo “interchangeably”, significa que os termos “antioxidante acitivity and
capacity”:

a) são erroneamente utilizados;
b) são frequentemente utilizados como sinônimos;
c) são raramente intercambiáveis;
d) são equivalentes; ou
e) são antagônicos.
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Questão 02. Com relação ao mecanismo de ação dos antioxidantes, o texto afirma que:

a) o método utilizado para avaliar o mecanismo de ação não influencia na resposta;
b) estão relacionados com a estrutura química dos radicais livres como os compostos fenólicos;
c) que o meio não influencia na ação antioxidante;
d) existem apenas dois mecanismos de ação; ou
e) mais de um método deve ser utilizado para desvendar o mecanismo de ação.

Questão 03. A palavra “closely” no terceiro parágrafo pode ser substituída sem prejuízo de contexto por:

a) warily;
b) close;
c) nearly;
d) gingerly; ou
e) earshot.
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Texto 2.  As questões 04, 05 e 06 referem-se ao  texto adaptado de GROOT, P.; et al.  Faecal microbiota
transplantation halts progression of human new-onset type 1 diabetes in a randomised controlled trial . Gut
microbiota. Amsterdam, n. 70, p. 92-105,  October,  2021. DOI: <10.1136/gutjnl-2020-322630>. Disponível
em: <https://gut.bmj.com/content/gutjnl/70/1/92.full.pdf?with-ds=yes>. Acesso em: 24/08/2022.

Type 1 diabetes (T1D) is characterised by islet autoimmunity and beta cell destruction. A gut
microbiota–immunological  interplay  is  involved  in  the  pathophysiology  of  T1D.  A research  verified
microbiota-mediated  effects  on  disease  progression  in  patients  with  type  1  diabetes  using  faecal
microbiota transplantation (FMT).

The researchers reported for the first time that FMT can have an effect on residual beta cell
function in new-onset T1D. This accords with recent observational studies supporting a role for the
intestinal microbiota in T1D subjects. In contrast to their hypothesis, autologous FMT performed better
than healthy donor FMT, while even in the allogenic group, the decline in MMT stimulated C peptide
response appeared less than expected in T1D without treatment in 1 year.

The  study  selected  patients  with  recent-onset  (<6  weeks)  T1D  (18–30  years  old)  and
randomised into two groups to receive three autologous or allogenic (healthy donor) FMTs over a period
of 4 months. Primary endpoint was preservation of stimulated C peptide release assessed by mixed-
meal  tests  during  12 months.  Secondary outcome parameters  were changes  in  glycaemic control,
fasting plasma metabolites, T cell autoimmunity, small intestinal gene expression profile and intestinal
microbiota composition.

Among the results, they found that stimulated C peptide levels were significantly preserved in
the autologous FMT group (n=10 subjects) compared with healthy donor FMT group (n=10 subjects) at
12 months. Small  intestinal  Prevotella was inversely related to residual  beta cell  function, whereas
plasma metabolites 1-arachidonoyl- GPC and 1-myristoyl-2-arachidonoyl-GPC levels linearly correlated
with  residual  beta  cell  preservation.  Finally,  baseline  CD4 +CXCR3+T cell  counts,  levels  of  small
intestinal Desulfovibrio piger and CCL22 and CCL5 gene expression in duodenal biopsies predicted
preserved beta cell function following FMT irrespective of donor characteristics.

An appealing explanation would be that beneficial immunological effects of FMT (irrespective of
donor  source)  are  more  pronounced  and  durable  when  the  FMT  donor  microbiota  is  more
immunologically compatible with the host. They suspected that allogenic FMT increases the already
present  increase in inflammation  that  is  known to  occur  around the time of  diagnosis,  by  offering
immunologically foreign colonic microbiota to which the host is less tolerant to the small intestine (where
the  T  cells  are  thought  to  be  trained),  which  may  overshadow  beneficial  effects  that  occur
simultaneously and are caused by different agents. In contrast to animal studies, the beneficial effect of
FMT was not associated with changes in short-chain fatty acid (SCFA)-producing strains. Nevertheless,
observations point towards an immunological regulatory role of specific plasma metabolites that are
derived from diet and converted by intestinal microbiota.

FMT halts decline in endogenous insulin production in recently diagnosed patients with T1D in
12 months after disease onset.  Several  microbiota-derived plasma metabolites and bacterial  strains
were linked to preserved residual beta cell  function. This study provides insight into the role of  the
intestinal gut microbiome in T1D.

Questão 04. Em relação ao estudo apresentado acima, pode-se afirmar que:

a) os pesquisadores relataram pela primeira vez que o transplante de microbiota fecal pode ter um efeito na
função residual das células beta no DM1 tardio;
b) o resultado primário observado no estudo consistiu na redução da liberação de peptídeo C avaliada por
testes de refeições mistas durante 12 meses;
c) o papel regulador imunológico de metabólitos plasmáticos específicos independe da dieta recebida pelo
indivíduo para conversão da microbiota intestinal;
d)  acredita-se  que  os  efeitos  imunológicos  benéficos  do  transplante  de  microbiota  fecal  sejam menos
pronunciados e duráveis quando a microbiota do hospedeiro é mais imunologicamente compatível com o
doador; ou
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e) os pesquisadores acreditam que o transplante alogênico de microbiota fecal pode aumentar a inflamação
já detectada no momento do diagnóstico de DM1.

Questão 05. Pode-se entender da conclusão do estudo que:

a) o transplante de microbiota fecal interrompe o declínio na produção de insulina endógena em pacientes
recentemente diagnosticados com DM1 em 12 meses após o início da doença;
b) vários metabólitos plasmáticos derivados da microbiota e cepas bacterianas foram associados à função
preservada das células beta residuais;
c) o estudo apontou que o papel do microbioma intestinal no DM1 possui relevância ínfima no curso do DM1
ao longo de 12 meses;
d) o transplante de microbiota fecal favorece o declínio na produção de insulina endógena em pacientes
recentemente diagnosticados com DM1, o que necessita de uma rápida intervenção clínica após diagnóstico
inicial da doença; ou
e)  a  presença  de  bactérias,  como  a  Prevotella  no  intestino  delgado,  foi  diretamente  relacionada  à
preservação da função residual das células beta, impedindo a evolução do DM1.

Questão 06. Com relação às expressões ou termos traduzidas encontradas no texto, está correto o que se
afirma em:

a) an appealing explanation would be that beneficial immunological effects of FMT
= uma explicação aparente dos efeitos imunológicos benéficos do transplante fecal de microbiota;

b) a gut microbiota–immunological interplay is involved in the pathophysiology of T1D
= uma interação da microbiota-imunológica intestinal está envolvida na fisiopatologia do DM1;

c) by offering immunologically foreign colonic microbiota
= oferecendo microbiota colônica imunologicamente conhecida;

d) which may overshadow beneficial effects that occur simultaneously
= que podem esclarecer os efeitos benéficos que ocorrem simultaneamente; ou

e) nevertheless, observations point towards an immunological regulatory role of specific plasma metabolites
=  nem  sempre  as  observações  mostram  o  papel  imunológico  regulador  de  metabólitos  plasmáticos
específicos.
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Texto 3. As questões 07, 08 e 09 referem-se ao texto de LOU, C.; et al. Ribozyme-based insulator parts buffer
synthetic circuits from genetic context. Nature Biotechnology. Berlin, Springer Nature, n. 30, p. 1.137-1.142,
October, 2012. DOI: <10.1038/nbt.2401>. Disponível em: <https://www.nature.com/articles/nbt.2401>. Acesso
em: 24/08/2022.

A fundamental principle of synthetic biology is that genetic parts can be independently characterized
and used to predict their combined behavior. This principle underpins the high-throughput fabrication of
valuable  parts,  the  storage  of  useful  part  information  in  a  registry  and the  use of  these data  for
computer-aided design. In practice,  however,  the functions of parts are influenced by their  genetic,
environmental and cellular context. This limits the designability of genetic systems, because each part
needs to be characterized in its final context.

The function of a part can be affected by the sequence of neighboring parts, and we refer to this effect
as 'part-junction interference'. For example, a barcode part was found to contain a sequence similar to
the  –10  region  of  the  constitutive  promoter
(http://2010.igem.org/Team:UC_Davis/notebook/c0051debug.html). Depending on the sequence of the
upstream part,  a promoter  can be spontaneously formed at  the junction between the barcode and
neighboring part. Similarly, promoter parts are often defined by a relatively short ( 50 bp) sequence,∼
but regions 100 bp or more upstream can affect promoter strength, and the effect of remote sequences
can be reduced by including an insulator region. A strong hairpin sequence has also been shown to
insulate the ribosome binding site (RBS) from the sequence of the 5′ UTR. Recently, it was shown that
the processing of mRNA using CRISPR RNA processing elements could be used to reliably maintain
relative promoter strengths and reduce interference between genes within an operon.

Genetic circuits use biochemical interactions to implement a computational operation. Transcriptional
circuits implement this operation on the level of promoters, where promoters serve as both the input
and the output of the circuit. Thus, the connection of a new input to a circuit creates the possibility of
junction interference. How the output of a logic gate changes as a function of the inputs is described by
its transfer function. This should be an intrinsic property of the circuit, which is independent from the
inducible system that is used to measure it. As part of building a program for an unrelated application,
we characterized the transfer function of a circuit and serendipitously discovered the influence of part-
junction interference. The circuit is a NOT gate where the signal of an input promoter is inverted by
having it drive the expression of the CI repressor that turns off an output promoter.

Questão 07. O primeiro parágrafo faz uma introdução ao conceito de biologia sintética. Qual das seguintes
afirmações estão em concordância com o exposto?

a) as partes genéticas são os diferentes alelos associados a um sistema genético;
b) na prática as partes genéticas podem ser estudadas independentemente umas das outras;
c) a biologia sintética garante a previsibilidade do comportamento das partes genéticas;
d) na prática não há 100% de garantia da previsibilidade das partes genéticas, haja vista a interação delas
com outras partes do sistema; ou
e) é praticamente impossível prever o comportamento de uma parte genética, o que inviabiliza a biologia
sintética como ferramenta prática.

Questão 08. Em relação aos promotores o texto assevera que:

a) os promotores são as únicas partes genéticas cujo comportamento podem ser previstos;
b) uma parte genética codificando um promotor pode ser localizada a milhares de bases do gene regulado;
c) com a biologia sintética é possível obter promotores muito menores (10pb) que os conhecidos até agora;
d) usando a tecnologia conhecida como CRISPR, dentro do contexto da biologia sintética, seria possível
prescindir do uso de promotores; ou
e) uma estrutura de ARN pode, na região promotora, bloquear a tradução.
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Questão 09. Os circuitos genéticos:

a) estão constituídos por alelos;
b) funcionam baseados em interações bioquímicas;
c) são teorias computacionais que não podem ser implementadas na prática;
d) dependem de elementos traducionais que funcionam em retroalimentação; ou
e) não podem ser passados às gerações seguintes.
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Texto 4.  As questões 10, 11 e 12 referem-se ao texto adaptado de DOLGIN, E.  Longevity data hint at no
natural limit on lifespan: death rates plateau in elderly people, reviving a debate about how long humans can
live.  Nature. Berlin,  Springer Nature, n.  559, p. 14-15, June, 2018. DOI: <10.1038/d41586-018-05582-3>.
Disponível  em:  <https://www.nature.com/articles/d41586-018-05582-3?utm_source=briefing-
dy&utm_medium=email&utm_campaign=briefing&utm_content=20180629>. Acessado em: 24/08/2022.

There might be no natural limit to how long humans can live–at least not one yet in sight.

That proposal  – which runs contrary to the claims of some demographers and biologists–
comes  from  a  statistical  analysis  published  on  28  June  in  Science.  It  examined  the  probabilities
ofsurvival of nearly 4,000 “super-elderly” people in Italy, all aged 105 and older.

The study was led by Sapienza University demographer Elisabetta Barbi and University of
Roma Tre statistician Francesco Lagona, both based in Rome. Their team found that the risk of death–
which, throughout most of life, seems to increase as people age–levels off after age 105, creating a
‘mortality plateau’. At that point, the researchers say, the odds of someonedying from one birthday to
the next are roughly 50:50.

“If there is a mortality plateau, then there is no limit to human longevity,” says Jean-Marie
Robine, a demographer at the French Institute of Health and Medical Research in Montpellier.

That  would  mean  that  someone  such  as  Chio  Miyako,  a  Japanese  great-great-great-
grandmother who, at  117, is the world’s oldest known person, could live for  years to come–oreven
forever, at least hypothetically.

Researchers have long debated whether humans have an upper age limit. The  consensus
holds that the risk of  death steadily increases in adulthood, up to about age 80 or  so. But there’s
vehement disagreement about what happens as people enter their 90s and 100s.

Some scientists  have examined  demographic  data  and concluded  that  there  is  a  fixed,
natural ‘shelf life’ for our species, and that mortality rates keep increasing. Others have looked at the
same data and concluded that the death risk flattens out in one’s ultra-golden years, and therefore that
human lifespan does not have an upper threshold.

In 2016,  geneticist  Jan Vijg and his colleagues at Albert  Einstein College of  Medicine in
NewYork City rekindled the debate when they analysed the reported ages at death for the world’s oldest
individuals over half a century. They estimated that human longevity hit a ceiling at about 115 years–
125 tops.

Vijg and his team argued that given few, if any, gains in maximum lifespan since the mid-
1990s, human ageing had reached its natural limit. The longest known lifespan belonged to Jeanne
Calment, a French super-centenarian who died in 1997 at age 122.

Experts challenged the statistical methods in the 2016 study, setting off a firestorm into which
Barbi and Lagona now step. Working with colleagues at the Italian National Institute of Statistics, the
researchers collected records on every Italian aged 105 years and older between 2009 and 2015 –
gathering  certificates  of  death,  birth  and  survival  in  an  effort  to  minimize  the  chances  of  ‘age
exaggeration’, a common problem among the oldest old.

They  also  tracked  individual  survival  trajectories  from one  year  to  the  next,  rather  than
lumping people  into  age intervals  as  previous  studies  that  combine data  sets  have done.  And by
focusing just on Italy, which has one of the highest rates of centenarians per capita in the world, they
avoided the issue of variation in data collection between different jurisdictions.

As  such,  says  Kenneth  Howse,  a  health-policy  researcher  at  the  Oxford  Institute  of
Population  Ageing,  UK,  “these  data  provide  the  best  evidence  to  date  of  extreme-age  mortality
plateaus inhumans.

Ken Wachter,  a mathematical  demographer at  the University  of  California,  Berkeley, and
anauthorof the latest study, suspects that previous disputes over the patterns of late-life mortalityhave
largelystemmedfrom bad records and statistics. ”If we can get data of this quality for other countries, I
expect we’re going to see much the same pattern.”

Robine  is  not  sosure.  He  says  that  unpublisheddata  from  France,  Japan  and  Canada
suggest that evidence for a mortality plateau is “not as clear cut". A global analysis is still needed to
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determine whether the findings from Italy reflect a universal feature of human ageing, he says. Brandon
Milholland, a co-author of  the 2016 Nature paper,  says that the evidence for a mortality plateau is
“marginal”, because the latest study included fewer than 100 people who lived to 110 or beyond. Leonid
Gavrilov,  a  longevity  researcher  at  the  University  of  Chicago  in  Illinois,  notes  that  even  small
inaccuracies in the Italian longevity records could lead to aspurious conclusion.

Others say the conclusions of the study are biologically implausible. “You run into  basic
limitations imposed by body design”, says Jay Olshansky, a bio-demographer at the University of Illinois
at Chicago, noting that cells that do not replicate, such as neurons, will continue towitherand die as a
person ages,placing upper boundaries on humans’ natural lifespan.

This study is thus unlikely to be the last word on the age-limit dispute, says Haim Cohen, a
molecular  biologist  at  Bar-IIan University in Ramat-Gan, Israel.  “I’m sure that thedebate is going to
continue.”

Questão 10.  Assinale a alternativa  INCORRETA quanto às informações apresentadas no texto sobre a
proposta à qual a expressão “that proposal” (linha 02) faz referência:

a) trata-se de uma pesquisa dirigida por uma demógrafa e um estatístico;
b) o estudo não tem aceitação unânime;
c) a proposta defende que, após os 105 anos de idade, as chances de sobrevivência de um ser humano
são praticamente nulas;
d) os sujeitos da pesquisa são italianos de 105 anos de idade ou mais; ou
e) o resultado da pesquisa foi publicado na revista Science, no primeiro semestre.

Questão 11. A expressão “mortality plateau” (linha 08), conforme utilizada no texto, refere-se:

a) aos fatores que determinam os níveis de mortalidade entre duas ou mais regiões;
b) a uma estabilização no risco de morte após os 105 anos de idade;
c) às causas de morte entre os idosos participantes de um estudo;
d) a um maior índice de morte a partir dos 100 anos de idade; ou
e) ao aumento do risco de morte à medida que a idade aumenta.

Questão 12. Assinale a alternativa que NÃO CORRESPONDE às informações contidas entre as linhas 10 e
17:

a) para Robine, é certo que não há limite para a longevidade humana;
b) atualmente, a pessoa mais velha do mundo é uma chinesa de 117 anos de idade;
c) a existência ou não de um limite de anos de vida do ser humano é uma preocupação antiga entre os
pesquisadores;
d) é consenso entre os pesquisadores o fato de o risco de morte aumentar até por volta dos 80 anos de
idade; ou
e) há discordância sobre as previsões de vida das pessoas que entram nas décadas de 90 e 100 anos de
idade.
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