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ABBREVATIONS 

AD   : Alzheimer’s disease 

MCI   : Mild Cognitive Impairment 

 

 

Introduction 

“Alzheimer's is a disease for which there is no effective treatment whatsoever. To be clear, 

there is no pharmaceutical agent, no magic pill that a doctor can prescribe that will have 

any significant effect on the progressive downhill course of this disease”      

David Perlmutter 
 

 

 

 

 

 

 

 

 

 

 

 

As rightly pointed out by David Perlmutter, in the year 2050 (Hebert  et al., 2013), 13.8 million 

individuals in the United States, with 7.0 million being aged 85 years or older will be affected 

by the common form of dementia i.e. Alzheimer’s disease (AD).  Also, AD is the fifth leading 
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Short-term memory dysfunction is a key early feature of AD. 



cause of death among those age 65 and older (Alzheimer, 2016).  Although some drugs 

showing effectiveness to mitigate the symptoms for a limit time, no treatment can stop the 

disease.  The upcoming reports demonstrated that, the transition from symptom-based to 

pathophysiology- showed that AD is mainly based on structural brain changes (MRI), 

molecular neuroimaging changes (positron emission tomography imaging), and alterations in 

cerebral spinal fluid biomarkers. Although the elucidation of the biological basis of AD has 

resulted in many advancements, early diagnostic detection of AD and its signal pathway 

remains challenging. 

The following are the risk factors for developing AD 

• Increased age (over 65 years age) 

• Hypertension (high BP) 

• Increased Cholesterol levels 

• Coronary artery disease 

• Diabetes 

Other Risk Factors 

• Genetics 

• Smoking and alcohol use 

• Down syndrome 

• Mild Cognitive impairment 

Hence, in this mini project work, we performed Gene expression analysis using ‘Japanese 

cohort’ to detect the potential blood-based biomarkers upregulation and downregulation for 

earlier diagnosis of AD.  Similarly, pathway analysis results also indicated the changes in the 

gene expression profile.  We strongly believe that, once optimized the results of this work may 

pave a way for early diagnosis of AD.  The following objectives were framed to achieve the 

goal 



 

Objectives 

• Retrieval of gene expression data profiles from NCBI GEO Database. 

• Creation of gene expression data of Alzheimer’s disease database. 

• Gene expression analysis 

Methodology Adopted 

Identify Suitable Transcriptomics Datasets in  Alzheimer’s disease 

Meta-analysis guidelines  as suggested by Ramasamy et al. (2008) was followed(Table-1). 

We performed search on public repositories including ArrayExpress, GEO, Sequence Read 

Archive (SRA), Stanley Medical Research Institute and DiseaseLand database to identify 

RNA-Seq or microarray-based datasets on Alzheimer’s disease. In total, 30 RNA-Seq or 

microarray-based datasets on bipolar disorder were included (Table 1). 

 

• GEO: https://www.ncbi.nlm.nih.gov/geo/ 

• Array Express: https://www.ebi.ac.uk/arrayexpress/ 

• NACC: https://www.alz.washington.edu/WEB/adc-home.html 

• Alzforum: http://www.alzforum.org 

• ADNI: http://adni.loni.usc.edu/ 

• GXA—Gene Expression Database: http://www.ebi.ac.uk/gxa/ 

• Expression  Atlas 

:https://www.ebi.ac.uk/gxa/experiments?experimentType=differential 

 

 

 

 

 

 

 

 

 



 

Meta-analysis guidelines to be followed for datasets: 

 

          (Adapted from Ramasamy et al., 2008) 

 

Results and Discussion 

Studies are conducted to learn more about plaques, tangles, and other biological features of 

AD. Advances in brain imaging techniques allow researchers to see the development and 

spread of abnormal amyloid and tau proteins in the living brain, as well as changes in 

brain structure and function.  The results of this study focussed on the gene expression 

profile and changes in the signalling pathways.  The entire result will be utilized for the creation 

of database specific for AD. 

Creation of Alzheimer’s specific database is in progress 



 

 

Upregulated genes: 

14 genes were upregulated between Alzheimer’s disease vs normal 

 

Location of the selected genes in the genome 

 

 

 



Variant table observed: 

 

https://asia.ensembl.org/Homo_sapiens/Location/Variant/Table?g=ENSG00000224271;r=22:

47630827-48023004;text=;db=core 

 

Downregulated genes 

Comparison of downregulated genes between Alzheimer’s disease vs. normal 

 



 

https://www.ebi.ac.uk/gxa/experiments/E-PROT-

32/Results?specific=true&geneQuery=%255B%255D&filterFactors=%257B%257D&cutoff

=%257B%2522value%2522%253A0.000001%257D 

 

Stage wise comparison of genesets among the various regions of the brain among 

Alzheimer’s disease and normal 

 

 

https://www.ebi.ac.uk/gxa/experiments/E-PROT-

32/Results?specific=true&geneQuery=%255B%255D&filterFactors=%257B%257D&cutoff

=%257B%2522value%2522%253A1%257D 



CDC28 protein kinase regulatory protein – showed threefold change 

Ubiquitin conjugating enzyme 

 

Upregulated KEGG pathways 



 

 

Down regulated KEGG pathways 

Ribosomal pathway 

 

 

 

 

 

 

 

 

 

 

 

Outcome of the work 



Outcome 

§ The results of this study helpful to identify the set of genes and related pathways that 

may play important role in the development of AD in future. 

§ Finding how these genes regulate the downstream DEGs (Differentially expressed 

genes) is vital for understanding both the pathophysiology of AD and looking for 

potential targets for drug therapy. 

§ It also opens new avenues for precision medicine- diagnostics (assessment of risk)  

§ as well as early treatment (pharmacogenomically informed, personalized, and 

preventive). 

§ Other drug and nutraceutical leads will be identified through bioinformatic drug 

repurposing analyses 

Suggestions/Recommendations 

§ Timely diagnosis of AD and early identification of people who are at heightened risk 

for AD such as those with Mild Cognitive Impairment [MCI] 

§ As per the recent reports, research work can be focused towards ‘herbal therapy’ to treat 

AD disease (Tian et al., 2010). 

The “Do-It-Yourself” Approach 

§ Diet control 

§ Regular exercise 

§ Stress control/management 

§ Herbal remedies 
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