
Lanke et al. (2017) Can J Biotech, Volume 1, Special Issue, Page 96 
https://doi.org/10.24870/cjb.2017-a83 

Canadian Journal of Biotechnology              
ISSN  2560-8304 
Poster Presentation                                                            OPEN ACCESS 

 

96 | P a g e                    Can J Biotech  http://www.canadianjbiotech.com                           Oct 2017| Volume 01| Special Issue  
 

© 2017 Lanke et al.; licensee Canadian Journal of Biotechnology. This is an open access article distributed as per the terms of Creative Commons Attribution-
NonCommercial 4.0 International (https://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited. 

 

Category: Clinical Genomics 

Network level analysis of Aging and Alzheimer’s 

disease 

Vinay Lanke, SaiTeja Moolamalla and P.K. Vinod
*
 

Centre for Computational Natural Sciences and Bioinformatics, International Institute of Information Technology, Hyderabad 

500032, INDIA 

Presenting author: vinay.lanke@research.iiit.ac.in; *Corresponding author: vinod.pk@iiit.ac.in           

Abstract 

Alzheimer’s disease (AD) is a neurodegenerative disorder affecting the memory and cognitive functions in the aged population. 

The hallmarks of AD include accumulation of amyloid plaques, and neurofibrillary tangles (NFT) in the brain, and 

neuroinflammation leading to synaptic dysfunction, alterations in energy metabolism and apoptosis. Although genomic studies on 

AD have been performed extensively, the molecular mechanism of disease progression is still not clear. One possible reason 

might be the interaction of age and disease in the progression of AD. 

To understand the contribution of aging and disease in the progression of AD, we adopted the network level approach to analyze 

the transcriptomic data obtained from the human postmortem brain tissues. We have performed gene co-expression network 

analysis and Knowledge-based (Integrated-PPI) network analysis involving 3 groups: young (<50 years), aged (>70 years) and 

AD (>70 years with AD). Co-expression network analysis identified modules/processes related to the phenotype (aging and 

disease). Both aging and disease are associated with increase in inflammation and its related processes involving the activation of 

microglia and reactive astrocytes. The significant differences in aging and disease are related to cytoskeleton remodelling, loss of 

synaptic transmission and oxidative phosphorylation. Further, the expression data was integrated with PPI network and various 

graph theoretical network measures were computed. Using edge betweenness network measure; we identified the significant 

unstable/active subnetworks and their hub genes. This study identifies the molecular mechanism that protects the aging brain 

from AD and that makes it susceptible to AD. 

References 

[1] Avramopoulos, D., Szymanski, M., Wang, R. and Bassett, S (2011) Gene expression reveals overlap between normal aging 

and Alzheimer’s Disease genes. Neurobiol Aging 32: 2319. e27-34. https://doi.org/10.1016/j.neurobiolaging.2010.04.019  

[2] Miller, J.A., Woltjer, R.L., Goodenbour, J.M., Hovarth, S. and Geschwind, D.H (2013) Genes and pathways underlying 

regional and cell type changes in Alzheimer’s Disease. Genome Med 5: 48. https://doi.org/10.1186/gm452  

Citation: Lanke, V., Moolamalla, S. and Vinod, P.K. Network level analysis of Aging and Alzheimer’s disease [Abstract]. In: Abstracts of the 

NGBT conference; Oct 02-04, 2017; Bhubaneswar, Odisha, India: Can J biotech, Volume 1, Special Issue, Page 96. 

https://doi.org/10.24870/cjb.2017-a83  

http://www.canadianjbiotech.com/
mailto:vinay.lanke@research.iiit.ac.in
mailto:vinod.pk@iiit.ac.in
https://doi.org/10.1016/j.neurobiolaging.2010.04.019
https://doi.org/10.1186/gm452
https://doi.org/10.24870/cjb.2017-a83

