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Introduction: Mesial temporal lobe epilepsy (MTLE) is the most common form of epilepsy in adults. 

Usually, patients with MTLE have a distinct lesion in the mesial temporal structures, including the 

hippocampus, named hippocampal sclerosis (HS). In this context, the dentate gyrus (DG) is a cortical 

region that is an integral portion of the larger functional structure named hippocampal formation (HF) 

and it is affected by HS. There are some advantages in the study of the DG in the context of HS, since 

it is better preserved, with less neuronal death when compared with other structures from the HF such 

as CA1 and CA3 [1]. Thus, possibly yielding more information about the molecular mechanisms 

leading to HS. The present study aimed to analyze the total proteome of neuronal cells in the DG of 

patients with MTLE who underwent epilepsy surgery.  

 

Materials and Methods: The DG from patients with MTLE (N=5) and pathology proven HS, as well 

as from autopsy controls (N=5 autopsy) were laser microdissected to refine the cell population of 

interest, in this case neuronal bodies. Proteins were extracted using Urea 8M and quantified using 

BCA assay (Pierce). We used state-of-the-art, recently introduced (2017) multiplexing proteomics 

technology, the TMT-11plex [2]. Protein samples (15µg) were tagged using the isobaric label TMT-

11plex (Thermo Fisher Scientifics) and were pooled with a personalized QC (quality control), which 

was used both to calibrate the equipment and to normalize the differences between the set of samples. 

The proteins were analyzed in a high-resolution Mass Spectrometer (LTQ-Orbitrap) coupled with a 

HPLC. Bioinformatics analyses were performed using the Proteome Discoverer 3.1.  

 

Results: 5896 peptides belonging to 361 protein groups were identified. The comparisons between 

patients and controls revealed 9 proteins present in both groups, 15 present exclusively in patients 

and 11 only in controls. The labelling efficiency was 98% and the confidence level of identification 

was determined as ‘high’, based in a qualitative scale. 

 

Discussion: The main classes of proteins identified were: structural, translational and serum proteins, 

such as hemoglobin subunits, GFAP, actin, ribosomal proteins, tubulins, among others. Moreover, 

the main enriched pathways found were: neuronal inflammation, neurofilaments and immune 

response to injury. Although we were able to detect proteins differently expressed in patients and in 

controls, we did not have sufficient material to identify all the differentially expressed proteins.  

 

Conclusion: Surgical human tissue offers a unique opportunity to identify the molecular mechanisms 

underlying disease without the bias of using animal models, however, they are obtained in limited 

amounts, especially when using laser-microdissection to isolate specific cell populations. Therefore, 

the use of multiplexing technologies, and improved protocols are very advantageous. We have shown 

that we can obtain enough material for proteomic studies. We are currently working to optimize our 

protocol allowing the quantification of all differentially expressed proteins in neuronal cells of the 

DG of patients with MTLE in comparison with controls.  
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