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APRESENTAÇÃO 

 

 Este boletim é uma fonte de informação secundária destinada a promover o acesso e a 

divulgação da produção científica dos pesquisadores do Instituto do Cérebro (ICe) da 

Universidade Federal do Rio Grande do Norte (UFRN).  Esta edição reuniu artigos publicados 

entre os meses de julho a outubro de 2019. Além de apresentar o título e o resumo dos 

documentos, fornece um link de acesso ao texto completo, preferencialmente pelo Repositório 

Institucional desta Universidade. 

O ICe é Unidade Acadêmica Especializada que passou a integrar a estrutura 

acadêmica e administrativa da UFRN em 29 de dezembro de 2010, por meio da resolução no 

016/2010 do Conselho Universitário (CONSUNI). Essa Unidade é voltada para o 

desenvolvimento da tríade ensino, pesquisa e extensão, com forte ação para a 

internacionalização dos programas na área de Neurociências, abrangendo os Cursos de: 

 Pós-Graduação Stricto Sensu em Neurociências, em nível de Mestrado e Doutorado. 

 Bacharelado em Ciências e Tecnologia, com formação generalista no eixo de 

Neurociências. 
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Verbal short‐term memory underlies typical development of “thought organization” 

measured as speech connectedness 

 

Abstract 

Formal thought organization obtained from free speech, a key feature for psychiatric 

evaluations, has been poorly investigated during typical development. Computational tools 

such as speech graph connectedness (LSC) currently allow for an accurate quantification in 

naturalistic settings. LSC's typical development is better predicted by years of education than 

by age. Among beginning readers, the LSC of stories composed of short‐term memory 

predicted reading independently from IQ. Here we set out to test a longitudinal sample (6–8 

years old, n = 45, followed for 2 years) to verify whether the LSC is predictive of various 

memory measures, and whether such relations can explain the correlation with reading. The 

LSC was specifically correlated with verbal short‐term memory performance. The results 

support the notion that the short‐term storage of verbal information is necessary to plan a 

story. Given the limited sample size, the relationship of this interaction with reading remains 

inconclusive. 
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Early markers of thought disorganization in speech structure 

 

Abstract 

Background: Early psychiatric descriptions of psychosis identified the importance of 

assessing thought organization to differentiate syndromes that present a cognitive risk. In 

chronic psychotic patients, word graph analysis shows potential as complementary psychiatric 

assessment of aspects of speech structure in free speech. Methods: This analysis relies mostly 

on connectedness (based on graph theory such as number of edges, largest connected 

component - LCC and largest strongly connected component - LSC), a structural feature of 

speech that is anti-correlated with negative symptoms. Results: On recent onset psychosis, at 

the first clinical contact, graphs connectedness and similarities to random graphs combined 

into a single (Disorganization Index) were predictive of schizophrenia diagnosis six months in 

advance with more than 90% accuracy. In typical development the same connectedness 

attributes tracks cognitive development (such as IQ and theory of mind abilities) and reading 

acquisition. Here we report that a graph-theoretical computational analysis of verbal reports 

from subjects ages 2–62 reveals asymptotic changes over time that depend more on education 

than age. In typical subjects, repeated edges and lexical diversity stabilize after elementary 

school, whereas graph size and connectedness only steady after high school. Repeated edges 

decrease towards random levels, while lexical diversity, connectedness and graph size 

increase away from near-randomness towards a plateau in educated adults. Subjects with 

psychosis do not show similar dynamics, presenting at adulthood a children-like speech 

structure. Typical subjects increase the range of word recurrence over school years, but the 

same feature in subjects with psychosis resists education. Conclusions: Despite exposure to 

education, subjects with psychosis retain a linguistic structure akin to that of children’s 

speech, failing to mature in complexity and remaining closer to a near-random structure. The 

school environment is strategic for the early identification of risk. A closer look at cognitive 

development using computational assessments in naturalistic school settings can enable early 

interventions to mitigate cognitive damages. 

 

URI: https://doi.org/10.1093/schbul/sbz022.098 
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Hippocampal CA1 and cortical interictal oscillations in the pilocarpine model of 

epilepsy 

 

Abstract 

Quantitative electroencephalogram analysis has been increasingly applied to study fine 

changes in brain oscillations in epilepsy. Here we aimed to evaluate interictal oscillations 

using pilocarpine model of epilepsy to identify changes in network synchronization. We 

analyzed the in vivo local field potential of two cortical layers (Ctx1, Ctx2) and hippocampal 

CA1 (stratum oriens-Ors, pyramidale-Pyr, radiatum-Rad and lacunosum-moleculare-LM) in 

rats, about 5 weeks after pilocarpine injection. Animals that had status epilepticus (SE) and 

later spontaneous recurrent seizures (SRS) (epileptic animals) exhibited higher delta power 

recorded in cortical and hippocampal Ors, Rad and LM electrodes. They also had lower 

power of theta in Ctx1, Ctx2, Ors and LM, lower slow gamma in Ctx1, Ctx2 and Ors, and 

lower middle and fast gamma power in Ors. NSE animals had higher delta and lower slow 

gamma power in Ctx1 only, and lower theta power in Ctx1, Ctx2 and LM. Essentially, 

epileptic animals had higher delta coherence between Ctx1-Ors, Ctx2-Ors, Ctx2-Pyr, Pyr-Ors 

and stronger phase-amplitude coupling (PAC) between delta and all frequencies in Rad. NSE 

animals, also had higher delta coherence between Ctx1-Ors and Ctx2-Ors with no changes in 

PAC, suggesting some cortical network reorganization. Our data suggest an increased 

synchrony in cortex and CA1 of epileptic animals, particularly for delta frequency with 

intense delta coupling in Rad, probably an important synchronization site. Understanding the 

rhythms organization at non-ictal state could provide insights about network connectivity 

involved in ictogenesis and seizure propagation. 

Keywords: Temporal lobe epilepsy. Neuronal oscillations. Spectral power. Phase coherence. 

Phase-amplitude coupling. Interictal oscillations. 
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A semi-parametric statistical test to compare complex networks 

 

Abstract 

The modelling of real-world data as complex networks is ubiquitous in several scientific 

fields, for example, in molecular biology, we study gene regulatory networks and protein–

protein interaction (PPI)_networks; in neuroscience, we study functional brain networks; and 

in social science, we analyse social networks. In contrast to theoretical graphs, real-world 

networks are better modelled as realizations of a random process. Therefore, analyses using 

methods based on deterministic graphs may be inappropriate. For example, verifying the 

isomorphism between two graphs is of limited use to decide whether two (or more) real-world 

networks are generated from the same random process. To overcome this problem, in this 

article, we introduce a semi-parametric approach similar to the analysis of variance to test the 

equality of generative models of two or more complex networks. We measure the 

performance of the proposed statistic using Monte Carlo simulations and illustrate its 

usefulness by comparing PPI networks of six enteric pathogens. 
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Vocal and locomotor coordination develops in association with the autonomic nervous 

system 

 

Abstract 

In adult animals, movement and vocalizations are coordinated, sometimes facilitating, and at 

other times inhibiting, each other. What is missing is how these different domains of motor 

control become coordinated over the course of development. We investigated how postural-

locomotor behaviors may influence vocal development, and the role played by physiological 

arousal during their interactions. Using infant marmoset monkeys, we densely sampled vocal, 

postural and locomotor behaviors and estimated arousal fluctuations from 

electrocardiographic measures of heart rate. We found that vocalizations matured sooner than 

postural and locomotor skills, and that vocal-locomotor coordination improved with age and 

during elevated arousal levels. These results suggest that postural-locomotor maturity is not 

required for vocal development to occur, and that infants gradually improve coordination 

between vocalizations and body movement through a process that may be facilitated by 

arousal level changes.  
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Is perception the missing link between creativity, curiosity and schizotypy? Evidence 

from spontaneous eye-movements and responses to auditory oddball stimuli 

 

Abstract 

What is the relationship between creativity, curiosity, and schizotypy? Schizophrenia-

spectrum conditions and creativity have been linked to deficits in filtering sensory 

information, and curiosity is associated with information-seeking. This raises the possibility 

of a perception-based link between all three concepts. Here, we investigated whether the same 

individual differences in perceptual encoding explain variance in creativity, curiosity, and 

schizotypy. We administered an active auditory oddball task and a free viewing eye-tracking 

paradigm (N = 88). Creativity was measured with the figural portion of the Torrance Tests of 

Creative Thinking (TTCT) and two self-report scales. Schizotypy and curiosity were 

measured with self-reports. We found that creativity was associated with increased reaction 

time to the rare tone in the oddball task and was positively associated with the number and 

duration of fixations in the free viewing task. Schizotypy, on the other hand, showed a 

negative trend with the number and duration of fixations. Both creativity and curiosity were 

positively associated with explorative eye movements (unique number of regions visited) and 

Shannon entropy, while schizotypy was negatively associated with entropy. We further 

compared saliency maps finding that individuals high versus low in creativity and curiosity, 

respectively, exhibit differences in where they look. These findings may suggest a perception-

based link between creativity and curiosity, but not schizotypy. Implications and limitations 

of these findings are discussed. 

Keywords: Creativity. Curiosity. Eye-gaze. Eye-tracking. Perception. Salience. Schizotypy. 
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Chrna2-OLM interneurons display different membrane properties and h-current 

magnitude depending on dorsoventral location 

 

Abstract 

The hippocampus is an extended structure displaying heterogeneous anatomical cell layers 

along its dorsoventral axis. It is known that dorsal and ventral regions show different integrity 

when it comes to functionality, innervation, gene expression, and pyramidal cell properties. 

Still, whether hippocampal interneurons exhibit different properties along the dorsoventral 

axis is not known. Here, we report electrophysiological properties of dorsal and ventral oriens 

lacunosum moleculare (OLM) cells from coronal sections of the Chrna2-cre mouse line. We 

found dorsal OLM cells to exhibit a significantly more depolarized resting membrane 

potential compared to ventral OLM cells, while action potential properties were similar 

between the two groups. We found ventral OLM cells to show a higher initial firing frequency 

in response to depolarizing current injections but also to exhibit a higher spike-frequency 

adaptation than dorsal OLM cells. Additionally, dorsal OLM cells displayed large membrane 

sags in response to negative current injections correlating with our results showing that dorsal 

OLM cells have more hyperpolarization-activated current (Ih ) compared to ventral OLM 

cells. Immunohistochemical examination indicates the h-current to correspond to 

hyperpolarization-activated cyclic nucleotide-gated subunit 2 (HCN2) channels. 

Computational studies suggest that Ih in OLM cells is essential for theta oscillations in 

hippocampal circuits, and here we found dorsal OLM cells to present a higher membrane 

resonance frequency than ventral OLM cells. Thus, our results highlight regional differences 

in membrane properties between dorsal and ventral OLM cells allowing this interneuron to 

differently participate in the generation of hippocampal theta rhythms depending on spatial 

location along the dorsoventral axis of the hippocampus.  

Keywords: Chrna2-cre. H-resonance. HCN. OLM cell. Dorsoventral. Hyperpolarization-

activated current. Septotemporal.  
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On the involvement of BDNF signaling in memory reconsolidation 

 

Abstract 

When retrieval occurs concomitantly with novelty detection, mismatch perception or 

reactivation of conflicting information, consolidated memories can enter into a labile state, 

and to persist, must be restabilized through a protein synthesis-dependent reconsolidation 

process during which their strength and content can be modified. Extensive literature 

implicates brain-derived neurotrophic factor (BDNF), a key regulator of synaptogenesis and 

synaptic plasticity, in the acquisition, consolidation and extinction of several memory types. 

However, the participation of BDNF in memory reconsolidation has been less studied. In this 

review, we discuss recent reports supporting the involvement of BDNF signaling in 

reactivation-induced memory updating.  

Keywords: BDNF. TrkB. Memory reconsolidation. Neurotrophin. Retrieval.  

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/27643  

  

https://doi.org/10.3389/fncel.2019.00383
https://repositorio.ufrn.br/jspui/handle/123456789/27643


13 
 

Ferreira EN, Brianese RC, Almeida RVB, Drummond RD, Souza JE, Silva IT, Souza SJ, 

Carraro DM. Influence of BRCA1 germline mutations in the somatic mutational burden of 

triple-negative breast cancer. Transl Oncol. 2019;12(11):1453-1460. Doi: 

https://doi.org/10.1016/j.tranon.2019.07.016 

 

 

Influence of BRCA1 germline mutations in the somatic mutational burden of triple-

negative breast cancer 

 

Abstract 

The majority of the hereditary triple-negative breast cancers (TNBCs) are associated with 

BRCA1 germline mutations. Nevertheless, the understanding of the role of BRCA1 

deficiency in the TNBC tumorigenesis is poor. In this sense, we performed whole-exome 

sequencing of triplet samples (leucocyte, tumor, and normal-adjacent breast tissue) for 10 

cases of early-onset TNBC, including 5 hereditary (with BRCA1 germline pathogenic 

mutation) and 5 sporadic (with no BRCA1 or BRCA2 germline pathogenic mutations), for 

assessing the somatic mutation repertoire. Protein-affecting somatic mutations were identified 

for both mammary tissues, and Ingenuity Pathway Analysis was used to investigate gene 

interactions. BRCA1 and RAD51C somatic promoter methylation in tumor samples was also 

investigated by bisulfite sequencing. Sporadic tumors had higher proportion of driver 

mutations (≥25% allele frequency) than BRCA1 hereditary tumors, whereas no difference 

was detected in the normal breast samples. Distinct gene networks were obtained from the 

driver genes in each group. The Cancer Genome Atlas data analysis of TNBC classified as 

hereditary and sporadic reinforced our findings. The data presented here indicate that in the 

absence of BRCA1 germline mutations, a higher number of driver mutations are required for 

tumor development and that different defective processes are operating in the tumorigenesis 

of hereditary and sporadic TNBC in young women. 
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Essential Saccharomyces cerevisiae genome instability suppressing genes identify 

potential human tumor suppressors 

 

Abstract 

Gross Chromosomal Rearrangements (GCRs) play an important role in human diseases, 

including cancer. Although most of the nonessential Genome Instability Suppressing (GIS) 

genes in Saccharomyces cerevisiae are known, the essential genes in which mutations can 

cause increased GCR rates are not well understood. Here 2 S. cerevisiae GCR assays were 

used to screen a targeted collection of temperature-sensitive mutants to identify mutations that 

caused increased GCR rates. This identified 94 essential GIS (eGIS) genes in which mutations 

cause increased GCR rates and 38 candidate eGIS genes that encode eGIS1 protein-

interacting or family member proteins. Analysis of TCGA data using the human genes 

predicted to encode the proteins and protein complexes implicated by the S. cerevisiae eGIS 

genes revealed a significant enrichment of mutations affecting predicted human eGIS genes in 

10 of the 16 cancers analyzed.  

Keywords: Cancer. Chromosome dynamics and replication. Genome instability. 
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Towards ecological schooling: a focus on sleep, nutrition, and exercise 
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Vocal state change through laryngeal development 

 

Abstract 

Across vertebrates, progressive changes in vocal behavior during postnatal development are 

typically attributed solely to developing neural circuits. How the changing body influences 

vocal development remains unknown. Here we show that state changes in the contact 

vocalizations of infant marmoset monkeys, which transition from noisy, low frequency cries 

to tonal, higher pitched vocalizations in adults, are caused partially by laryngeal development. 

Combining analyses of natural vocalizations, motorized excised larynx experiments, tensile 

material tests and high-speed imaging, we show that vocal state transition occurs via a sound 

source switch from vocal folds to apical vocal membranes, producing louder vocalizations 

with higher efficiency. We show with an empirically based model of descending motor 

control how neural circuits could interact with changing laryngeal dynamics, leading to 

adaptive vocal development. Our results emphasize the importance of embodied approaches 

to vocal development, where exploiting biomechanical consequences of changing material 

properties can simplify motor control, reducing the computational load on the developing 

brain. 
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The impact of Ayahuasca on suicidality: results from a randomized controlled trial 

 

Abstract 

Suicide is a major public health problem. Given increasing suicide rates and limitations 

surrounding current interventions, there is an urgent need for innovative interventions for 

suicidality. Although ayahuasca has been shown to target mental health concerns associated 

with suicidality (i.e., depression and hopelessness), research has not yet explored the impact 

of ayahuasca on suicidality. Therefore, we conducted secondary analyses of a randomized 

placebo-controlled trial in which individuals with treatment-resistant depression were 

administered one dose of ayahuasca (n=14) or placebo (n=15). Suicidality was assessed by a 

trained psychiatrist at baseline, as well as 1 day, 2 days, and 7 days after the intervention. A 

fixed-effects linear mixed model, as well as between and within-groups Cohen’s d effect sizes 

were used to examine changes in suicidality. Controlling for baseline suicidality, we found a 

significant effect for time (p <.05). The effect of the intervention (i.e., ayahuasca vs. placebo) 

trended toward significance (p = .088). At all time points, we found medium between-group 

effect sizes (i.e., ayahuasca vs. placebo; day 1 Cohen’s d = 0.58; day 2 d = 0.56; day 7 d = 

0.67), as well as large within-group (ayahuasca; day 1 Cohen’s d = 1.33; day 2 d = 1.42; day 7 

d = 1.19) effect sizes, for decreases in suicidality. Conclusions: This research is the first to 

explore the impact of ayahuasca on suicidality. The findings suggest that ayahuasca may 

show potential as an intervention for suicidality. We highlight important limitations of the 

study, potential mechanisms, and future directions for research on ayahuasca as an 

intervention for suicidality.  
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Identification and characterization of primordial germ cells in a vocal learning Neoaves 

species, the zebra finch 

 

Abstract 

The zebra finch has been used as a valuable vocal learning animal model for human spoken 

language. It is representative of vocal learning songbirds specifically, which comprise half of 

all bird species, and of Neoaves broadly, which comprise 95% of all bird species. Although 

transgenesis in the zebra finch has been accomplished, it is with a very low efficiency of 

germ-line transmission and far from the efficiency with a more genetically tractable but vocal 

nonlearning species, the chicken (a Galloanseriformes). To improve germ-line transmission in 

the zebra finch, we identified and characterized its primordial germ cells (PGCs) and 

compared them with chicken. We found striking differences between the 2 species, including 

that zebra finch PGCs were more numerous, more widely distributed in early embryos before 

colonization into the gonads, had slower timing of colonization, and had a different 

developmental gene-expression program. We improved conditions for isolating and culturing 

zebra finch PGCs in vitro and were able to transfect them with gene-expression vectors and 

incorporate them into the gonads of host embryos. Our findings demonstrate important 

differences in the PGCs of the zebra finch and advance the first stage of creating PGC-

mediated germ-line transgenics of a vocal learning species.-Jung, K. M., Kim, Y. M., Keyte, 

A. L., Biegler, M. T., Rengaraj, D., Lee, H. J., Mello, C. V., Velho, T. A. F., Fedrigo, O., 

Haase, B., Jarvis, E. D., Han, J. Y. Identification and characterization of primordial germ cells 

in a vocal learning Neoaves species, the zebra finch. 

Keywords: DAZL. Embryo development. Germ cells. Songbird. Transgenesis. 
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