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'['MEJAN application of systems biology in understanding the molecular networks
associated with improved cognitive function as an adaptive response to mild

intensity exercise

Custer C. Deocaris', Randeep RakwaP, Yuhel Yamamura', Misato Hiranc?, Junko Shibato?, Masahiro Okamoto', TakeshiNishijima®, Yoshinori
Masuo' and Hideaki Soya®

'Lab. of Exercise Biochemistry, University of Tsukuba; 2Human Stress SignalResearch Center,National Inst.

Institute, Madrid, Spain

Objectives: We aim to elucidate various signaling and metabolic pathways and how they interact with
each other in the hippocampus as a function of running intensity. Methods: Eleven week-old Swiss Wistar
rats were made to run for 6 weeks along a motor-driven treadmill at mild-, and high-intensity exercise for 1
hr/session, at 5 sessions/week. Rats from the sedentary group were placed on the treadmill for the matched
period. After the chronic exercise regimen, their hippocampi were dissected and snap-frozen in liquid
nitrogen. Proteomic analysis was implemented with 2-DGE and mass spectrometry, and microarray analysis
was done using the rat Agilent 44K chip. Bioinformatics analysis was performed with Ingenuity Pathway
Analysis (IPA) software. Results and Discussion: The differential transcriptome showed fewer genes
whose expression levels gave 1.5-fold change from sedentary (baseline) with the mild- compared to that of
the high-intensity runners.In contrast to the intensity-dependent changes in global transcriptional profile,
proteomic analysis revealed greater number of spot alterations associated with mild-intensity exercise.The
interactome hubs underscore the central roles played by IGF-1, estrogen and glucocorticoid pathways in
improving performance in Morris Water Maze test in our rats that underwent mild-intensity training.
Conclusion: Mild-intensity running generates a hippocampal molecular network favorable for improved
cognitive function in our rats.
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