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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 abril a junho 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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Silva VL, Santos AMR, Blanco W, Souza SJ. Gain of transcription factor binding sites is 

associated to changes in the expression signature of human brain and testis and is correlated to 

genes with higher expression breadth. Sci. China Life Sci. 2019;62:526. doi: 10.1007/s11427-

018-9454-7 

 

Gain of transcription factor binding sites is associated to changes in the expression 

signature of human brain and testis and is correlated to genes with higher expression 

breadth 

 

Abstract 

The gain of transcription factor binding sites (TFBS) is believed to represent one of the major 

causes of biological innovation. Here we used strategies based on comparative genomics to 

identify 21,822 TFBS specific to the human lineage (TFBS-HS), when compared to 

chimpanzee and gorilla genomes. More than 40% (9,206) of these TFBS-HS are in the 

vicinity of 1,283 genes. A comparison of the expression pattern of these genes and the 

corresponding orthologs in chimpanzee and gorilla identified genes differentially expressed in 

human tissues. These genes show a more divergent expression pattern in the human testis and 

brain, suggesting a role for positive selection in the fixation of TFBS gains. Genes associated 

with TFBS-HS were enriched in gene ontology categories related to transcriptional regulation, 

signaling, differentiation/development and nervous system. Furthermore, genes associated 

with TFBS-HS present a higher expression breadth when compared to genes in general. This 

biased distribution is due to a preferential gain of TFBS in genes with higher expression 

breadth rather than a shift in the expression pattern after the gain of TFBS.  

Keywords: Transcription Factor Binding Sites (TFBS). Transcript factor. Human evolution. 

Expression breadth. 
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Pavlides C, Donishi T, Ribeiro S, Mello CV, Blanco W, Ogawa S. Hippocampal functional 

organization: a microstructure of the place cell network encoding space. Neurobiology of 

Learning and Memory. 2019;161:122-134. doi: 10.1016/j.nlm.2019.03.010 

 

Hippocampal functional organization: a microstructure of the place cell network 

encoding space 

 

Abstract 

A clue to hippocampal function has been the discovery of place cells, leading to the ‘spatial 

map’ theory. Although the firing attributes of place cells are well documented, little is known 

about the organization of the spatial map. Unit recording studies, thus far, have reported a low 

coherence between neighboring cells and geometric space, leading to the prevalent view that 

the spatial map is not topographically organized. However, the number of simultaneously 

recorded units is severely limited, rendering construction of the spatial map nearly impossible. 

To visualize the functional organization of place cells, we used the activity-dependent 

immediate-early gene Zif268 in combination with behavioral, pharmacological and 

electrophysiological methods, in mice and rats exploring an environment. Here, we show that 

in animals confined to a small part of a maze, principal cells in the CA1/CA3 subfields of the 

dorsal hippocampus immunoreactive (IR) for Zif268 adhere to a ‘cluster-type’ organization. 

Unit recordings confirmed that the Zif268 IR clusters correspond to active place cells, while 

blockade of NMDAR (which alters place fields) disrupted the Zif268 IR clusters. Contrary to 

the prevalent view that the spatial map consists of a non-topographic neural network, our 

results provide evidence for a ‘cluster-type’ functional organization of hippocampal neurons 

encoding for space. 

Keywords: Hippocampus. Place cells. Spatial map. Cluster-type organization. Immediate 

early genes. Zif268. 
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Soares FHR, Furstenberger AB, Carvalho LCS, Melo MYS, Lima JG, Sousa MBC. Can body 

mass index identify cardiac autonomic dysfunction in women who are apparently healthy? 

Women Health. 2019:1-11. doi: 10.1080/03630242.2019.1613472 

 

Can body mass index identify cardiac autonomic dysfunction in women who are 

apparently healthy? 

 

Abstract 

We investigated the extent to which obesity could identify autonomic dysfunction of heart 

control in a cross-sectional study with 65 women (aged 18-45 years), categorized as 

eutrophic, overweight or obese. We collected anthropometric measures and measures of heart 

rate variability (HRV) between March 2015 and March 2017. Low frequency in normalized 

units (LF(nu)) over 46 was considered a marker of autonomic imbalance and high frequency 

in normalized units (HF(nu)) below 38 a marker of depressed vagal modulation. Overweight 

(mean difference MΔHF(nu) = -13.11 [95% confidence interval (CI) of difference, -25.88, -

0.34], Hedges's g = 0.65, common language effect size (CL) = 68.1%) and obese (MΔHF(nu) 

= -21.22 [95% CI, -31.89, -10.55], Hedges's g = 1.17, CL = 79.2%) women presented 

depressed vagal modulation compared to eutrophic women. Autonomic imbalance increased 

as body mass index increased (eutrophic-to-overweight MΔLF(nu) = 13.06 [95% CI, 1.65, 

24.47], g = 0.65, CL = 67.9%, and overweight-to-obese MΔLF(nu) = 21.07 [95% CI, 10.32, 

31.82], g = 1.15, CL 78.9%). The odds ratio for depressed HF(nu) among overweight women 

was 2.36 (95% CI 0.77, 7.29) and 2.18 among obese women (95% CI 0.79, 5.99), as well as 

9.17 (95% CI 2.62, 32.04) and 17.39 for increased LF(nu) (95% CI 2.13, 141.76), 

respectively. The parasympathetic activity is diminished and autonomic imbalance of the 

cardiac control increased with increasing BMI categories. 

Keywords: Body Mass Index (BMI). HRV. Cardiac dysfunction. Obesity. 
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Almeida RN, Galvão ACM, Silva FS, Silva EAS, Palhano-Fontes F, Maia-de-Oliveira JP, et 

al. Modulation of serum brain-derived neurotrophic factor by a single dose of ayahuasca: 

observation from a randomized controlled trial. Front. Psychol. doi: 

10.3389/fpsyg.2019.01234 

 

Modulation of serum brain-derived neurotrophic factor by a single dose of ayahuasca: 

observation from a randomized controlled trial 

 

Abstract 

Serotonergic psychedelics are emerging as potential antidepressant treatment tools, as 

suggested in a recent randomized controlled trial with ayahuasca for treatment-resistant 

depression. Preclinical and clinical studies have shown that serum brain-derived neurotrophic 

factor (BDNF) levels increase after treatment with serotoninergic antidepressants. However, 

the exact role of BDNF as a biomarker for diagnostic and treatment of major depression needs 

to be better explored. In this study, registered at http://clinicaltrials.gov (NCT02914769), we 

investigated serum BDNF levels in healthy controls (N= 45) and patients with treatment 

resistant depression (N = 28), before (baseline) and 48 hours after (D2) a single dose of 

ayahuasca or placebo. We found similar baseline levels of serum BDNF in both patients and 

healthy individuals. We detected lower levels of BDNF at baseline in a subgroup of subjects 

who also presented hipocortisolemia, with respect to individuals with eucortisolemia. 

Moreover, we found a baseline negative correlation between BDNF and serum cortisol in 

volunteers with eucortisolemia. After treatment (D2) we observed higher BDNF levels in both 

patients and controls that ingested ayahuasca (N= 35) when compared to placebo (N= 34). 

Moreover, in D2 just patients treated with ayahuasca (N= 14), and not with placebo (N= 14), 

presented a significant negative correlation between serum BDNF levels and depressive 

symptoms (MADRS scores). Few previous randomized controlled trials have evaluated serum 

BDNF levels in response to antidepressant treatments and their results are not conclusive. 

This is the first clinical trial to explore the modulation of BDNF in response to a psychedelic 

with antidepressant potential, and the results suggest a potential link between the observed 

antidepressant effects of ayahuasca and changes in serum BDNF, which contributes to the 

emerging view of using psychedelic substances in the treatment of resistant depression. 

Keywords: Ayahuasca. Antidepressant. BDNF (Brain Derived Neurotrophic Factor). 

Biomarker. Cortisol (serum). Psychedelics. Treatment-resistance. Depression. 
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Fontenele AJ, Vasconcelos NAP, Feliciano T, Aguiar LAA, Soares-Cunha C, Coimbra B, et 

al. Criticality between cortical states. Phys. Rev. Lett. 2019;122(20): 208101. doi: 

10.1103/PhysRevLett.122.208101 

 

Criticality between cortical states 

 

Abstract 

Since the first measurements of neuronal avalanches, the critical brain hypothesis has gained 

traction. However, if the brain is critical, what is the phase transition? For several decades, it 

has been known that the cerebral cortex operates in a diversity of regimes, ranging from 

highly synchronous states (with higher spiking variability) to desynchronized states (with 

lower spiking variability). Here, using both new and publicly available data, we test 

independent signatures of criticality and show that a phase transition occurs in an intermediate 

value of spiking variability, in both anesthetized and freely moving animals. The critical 

exponents point to a universality class different from mean-field directed percolation. 

Importantly, as the cortex hovers around this critical point, the avalanche exponents follow a 

linear relation that encompasses previous experimental results from different setups and is 

reproduced by a model. 
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Pereira CM, Filev R, Dubiela FP, Brandão BB, Queiroz CM, Ludwig RG, et al. The GCN2 

inhibitor IMPACT contributes to diet-induced obesity and body temperature control. PLOS 

ONE. 2019;14(6):e0217287. doi: 10.1371/journal.pone.0217287 

 

The GCN2 inhibitor IMPACT contributes to diet-induced obesity and body temperature 

control 

 

Abstract 

IMPACT, a highly conserved protein, is an inhibitor of the eIF2α kinase GCN2. In mammals, 

it is preferentially expressed in neurons. Knock-down of IMPACT expression in neuronal 

cells increases basal GCN2 activation and eIF2α phosphorylation and decreases translation 

initiation. In the mouse brain, IMPACT is particularly abundant in the hypothalamus. Here we 

describe that the lack of IMPACT in mice affects hypothalamic functions. Impact-/- mice 

(Imp-KO) are viable and have no apparent major phenotypic defect. The hypothalamus in 

these animals shows increased levels of eIF2α phosphorylation, as expected from the 

described role of IMPACT in inhibiting GCN2 and from its abundance in this brain region. 

When fed a normal chow, animals lacking IMPACT weight slightly less than wild-type mice. 

When fed a high-fat diet, Imp-KO animals gain substantially less weight due to lower food 

intake when compared to wild-type mice. STAT3 signaling was depressed in Imp-KO 

animals even though leptin levels were identical to the wild-type mice. This finding supports 

the observation that Imp-KO mice have defective thermoregulation upon fasting. This 

phenotype was partially dependent on GCN2, whereas the lean phenotype was independent of 

GCN2. Taken together, our results indicate that IMPACT contributes to GCN2-dependent and 

-independent mechanisms involved in the regulation of autonomic functions in response to 

energy availability. 
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Portable devices to induce lucid dreams — are they reliable? 
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databases for bacteria proteogenomics. Front. Microbiol. 2019;10:1410. doi: 

10.3389/fmicb.2019.01410 

 

On the impact of the pangenome and annotation discrepancies while building protein 

sequence databases for bacteria proteogenomics 

 

Abstract 

In proteomics, peptide information within mass spectrometry (MS) data from a specific 

organism sample is routinely matched against a protein sequence database that best represent 

such organism. However, if the species/strain in the sample is unknown or genetically poorly 

characterized, it becomes challenging to determine a database which can represent such 

sample. Building customized protein sequence databases merging multiple strains for a given 

species has become a strategy to overcome such restrictions. However, as more genetic 

information is publicly available and interesting genetic features such as the existence of pan- 

and core genes within a species are revealed, we questioned how efficient such merging 

strategies are to report relevant information. To test this assumption, we constructed databases 

containing conserved and unique sequences for 10 different species. Features that are relevant 

for probabilistic-based protein identification by proteomics were then monitored. As 

expected, increase in database complexity correlates with pangenomic complexity. However, 

Mycobacterium tuberculosis and Bordetella pertussis generated very complex databases even 

having low pangenomic complexity. We further tested database performance by using MS 

data from eight clinical strains from M. tuberculosis, and from two published datasets from 

Staphylococcus aureus. We show that by using an approach where database size is controlled 

by removing repeated identical tryptic sequences across strains/species, computational time 

can be reduced drastically as database complexity increases. 

Keywords: Databases. Proteomics. Proteogenomics. Mass spectrometry. Pangenome. 
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A comprehensive analysis of core polyadenylation sequences and regulation by 

microRNAs in a set of cancer predisposition genes 

 

Abstract 

Two core polyadenylation elements (CPE) located in the 3' untranslated region of eukaryotic 

pre-mRNAs play an essential role in their processing: the polyadenylation signal (PAS) 

AAUAAA and the cleavage site (CS), preferentially a CA dinucleotide. Herein, we 

characterized PAS and CS sequences in a set of cancer predisposition genes (CPGs) and 

performed an in silico investigation of microRNAs (miRNAs) regulation to identify potential 

tumor-suppressive and oncogenic miRNAs. NCBI and alternative polyadenylation databases 

were queried to characterize CPE sequences in 117 CPGs, including 81 and 17 known tumor 

suppressor genes and oncogenes, respectively. miRNA-mediated regulation analysis was 

performed using predicted and validated data sources. Based on NCBI analyses, we did not 

find an established PAS in 21 CPGs, and verified that the majority of PAS already described 

(74.4%) had the canonical sequence AAUAAA. Interestingly, "AA" dinucleotide was the 

most common CS (37.5%) associated with this set of genes. Approximately 90% of CPGs 

exhibited evidence of alternative polyadenylation (more than one functional PAS). Finally, 

the mir-192 family was significantly overrepresented as regulator of tumor suppressor genes 

(P < 0.01), which suggests a potential oncogenic function. Overall, this study provides a 

landscape of CPE in CPGs, which might be useful in development of future molecular 

analyses covering these frequently neglected regulatory sequences.  

Keywords: Cancer predisposition genes. Gene expression regulation. Polyadenylation. 

Polyadenylation sequences. microRNAs. 
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