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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). Além de apresentar o título e o 

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

Repositório Institucional desta Universidade. Esta edição reuniu publicações entre os meses 

de novembro e dezembro de 2019. 

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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Disentangling chemical and electrical effects of status epilepticus-induced dentate gyrus 

abnormalities 
 

Abstract 

In rodents, status epilepticus (SE) triggered by chemoconvulsants can differently affect the 

proliferation and fate of adult-born dentate granule cells (DGCs). It is unknown whether 

abnormal neurogenesis results from intracellular signaling associated with drug-receptor 

interaction, paroxysmal activity, or both. To test the contribution of these factors, we 

systematically compared the effects of kainic acid (KA)- and pilocarpine (PL)-induced SE 

on the morphology and localization of DGCs generated before or after SE in the ipsi- and 

contralateral hippocampi of mice. Hippocampal insult was induced by unilateral 

intrahippocampal (ihpc) administration of KA or PL. We employed conditional 

doublecortin-dependent expression of the green fluorescent protein (GFP) to label adult-

born cells committed to neuronal lineage either one month before (mature DGCs) or seven 

days after (immature DGCs) SE. Unilateral ihpc administration of KA and PL led to 

bilateral epileptiform discharges and focal and generalized behavioral seizures. However, 

drastic granule cell layer (GCL) dispersion occurred only in the ipsilateral side of KA 

injection, but not in PL-treated animals. Granule cell layer dispersion was accompanied by 

a significant reduction in neurogenesis after SE in the ipsilateral side of KA-treated 

animals, while neurogenesis increased in the contralateral side of KA-treated animals and 

both hippocampi of PL-treated animals. The ratio of ectopic neurons in the ipsilateral 

hippocampus was higher among immature as compared to mature neurons in the KA model 

(32.8% vs. 10.0%, respectively), while the occurrence of ectopic neurons in PL-treated 

animals was lower than 3% among both mature and immature DGCs. Collectively, our 

results suggest that KA- and PL-induced SE leads to distinct cellular alterations in mature 

and immature DGCs. We also show different local and secondary effects of KA or PL in 

the histological organization of the adult DG, suggesting that these unique epilepsy models 

may be complementary to our understanding of the disease. 

Keywords: Epilepsy. Intrahippocampal. Adult neurogenesis. Granular cell dispersion. 

Ectopic neurons. Hilar basal dendrites. 
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Onorato I, Neuenschwander S, Hoy J, Lima B, Rocha KS, Broggini AC, Uran C, Spyropoulos 

G, Klon-Lipok J, Womelsdorf T, Fries P, Niell C, Singer W, Vinck M. A distinct class of 

bursting neurons with strong gamma synchronization and stimulus selectivity in monkey V1. 

Neuron. 2019;105:1-18. Doi: https://doi.org/10.1016/j.neuron.2019.09.039 
 

A distinct class of bursting neurons with strong gamma synchronization and stimulus 

selectivity in monkey V1 
 

Abstract 

Cortical computation depends on interactions between excitatory and inhibitory neurons. 

The contributions of distinct neuron types to sensory processing and network 

synchronization in primate visual cortex remain largely undetermined. We show that in 

awake monkey V1, there exists a distinct cell type (››30% of neurons) that has narrow-

waveform (NW) action potentials and high spontaneous discharge rates and fires in high-

frequency bursts. These neurons are more stimulus selective and phase locked to 30- to 80-

Hz gamma oscillations than other neuron types. Unlike other neuron types, their gamma-

phase locking is highly predictive of orientation tuning. We find evidence for strong 

rhythmic inhibition in these neurons, suggesting that they interact with interneurons to act 

as excitatory pacemakers for the V1 gamma rhythm. We did not find a similar class of NW 

bursting neurons in L2-L4 of mouse V1. Given its properties, this class of NW bursting 

neurons should be pivotal for the encoding and transmission of stimulus information. 

Keywords: V1. Bursting. Cell class. Cell type. Excitatory. Gamma. Interneuron. Orientation 

tuning. Oscillation. Synchronization. 
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Gonzalez MC, Rossato JI, Radiske A, Reis MP, Cammarota M. Recognition memory 

reconsolidation requires hippocampal Zif268. Sci Rep. 2019;9:16620. Doi: 10.1038/s41598-

019-53005-8 

 

Recognition memory reconsolidation requires hippocampal Zif268 
 

Abstract 

Object recognition memory (ORM) serves to distinguish familiar items from novel ones. 

Reconsolidation is the process by which active memories are updated. The hippocampus is 

engaged in ORM reconsolidation through a mechanism involving induction of long-term 

potentiation (LTP). The transcription factor Zif268 is essential for hippocampal LTP 

maintenance and has been frequently associated with memory processes. However, its 

possible involvement in ORM reconsolidation has not been determined conclusively. Using 

Zif268 antisense oligonucleotides in combination with behavioural, biochemical and 

electrophysiological tools in rats, we found that hippocampal Zif268 is necessary to update 

ORM through reconsolidation but not to retrieve it or keep it stored. Our resul ts also 

suggest that knocking down hippocampal Zif268 during ORM reconsolidation deletes the 

active recognition memory trace. 
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Analysis of the microarray gene expression for breast cancer progression after the 

application modified logistic regression 
 

Abstract 

Methods based around statistics and linear algebra have been increasingly used in attempts 

to address emerging questions in microarray literature. Microarray technology is a long-

used tool in the global analysis of gene expression, allowing for the simultaneous 

investigation of hundreds or thousands of genes in a sample. It is characterized by a low 

sample size and a large feature number created a non-square matrix, and by the incomplete 

rank, that can generate countless more solution in classifiers. To avoid the problem of the 

‘curse of dimensionality’ many authors have performed feature selection or reduced the 

size of data matrix. In this work, we introduce a new logistic regression-based model to 

classify breast cancer tumor samples based on microarray expression data, including all 

features of gene expression and without reducing the microarray data matrix. If the user 

still deems it necessary to perform feature reduction, it can be done after the application of 

the methodology, still maintaining a good classification. This methodology allowed the 

correct classification of breast cancer sample data sets from Gene Expression Omnibus 

(GEO) data series GSE65194, GSE20711, and GSE25055, which contain the microarray 

data of said breast cancer samples. Classification had a minimum performance of 80% 

(sensitivity and specificity), and explored all possible data combinations, including breast 

cancer subtypes. This methodology highlighted genes not yet studied in breast cancer, 

some of which have been observed in Gene Regulatory Networks (GRNs). In this work we 

examine the patterns and features of a GRN composed of transcription factors (TFs) in 

MCF-7 breast cancer cell lines, providing valuable information regarding breast cancer. In 

particular, some genes whose αi ∗ associated parameter values revealed extreme positive 

and negative values, and, as such, can be identified as breast cancer prediction genes. We 

indicate that the PKN2, MKL1, MED23, CUL5 and GLI genes demonstrate a tumor 

suppressor profile, and that the MTR, ITGA2B, TELO2, MRPL9, MTTL1, WIPI1, 

KLHL20, PI4KB, FOLR1 and SHC1 genes demonstrate an oncogenic profile. We propose 

that these may serve as potential breast cancer prediction genes, and should be prioritized 

for further clinical studies on breast cancer. This new model allows for the assignment of 

values to the αi ∗ parameters associated with gene expression. It was noted that some αi ∗ 

parameters are associated with genes previously described as breast cancer biomarkers, as 

well as other genes not yet studied in relation to this disease.  

Keywords: Tumor classification. Samples. New logistic regression-based model. GRN. TFs. 

MCF-7. Oncogenic. 
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Brilhault A, Neuenschwander S, Rios RA. Using clustering in eye-tracking calibration task. 

8th Brazilian Conference on Intelligent Systems (BRACIS). IEEE. 2019. Doi: 

10.1109/BRACIS.2019.00115 

 

Using clustering in eye-tracking calibration task 
 

Abstract 

In eye-tracking experiments with primates, infants or non-cooperating subjects, the data 

used during the calibration step generally suffers from high contamination. This 

contamination typically behaves as clusters, corresponding to the periods in which the 

subject was not actually looking at the calibration target. In this type of multimodal 

samples, most techniques used to estimate the central point of the distribution usually fail, 

resulting in errors when mapping the gaze from the camera to the screen coordinates. In 

this manuscript, we analyze the viability of using clustering algorithms to find the center of 

the main cluster, corresponding to the main mode of a multivariate distribution, which will 

serve as the reference position for calibration. Those algorithms were compared using 

simulated data mimicking the spatial characteristics of eye-tracking typical patterns. More 

specifically mixtures of bi-variate Gaussians and Uniform distribution, with different 

number of clusters, variances, co-variances, percentage of samples in the main cluster and 

proportion of uniform noise. Then, the validation of these clustering-based techniques was 

conducted on experimental data from eye-tracking calibrations performed by Capuchin 

monkeys.  

Keywords: Eye-tracking. Calibration. Clustering. Multimodal distributions. 
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