
Classification of Alzheimer's 
by DNA Analysis

By: Ahmed Samir, Fairuz Soufy, Omar Ehab and Sara Elbedeawi.

Supervised by: Dr. Ashraf Abdelraouf and Eng. Lobna Shaheen.

In collaboration with Faculty of Pharmacy: Prof. Lamiaa Nabil,
Dr. Omar El-Demrdash and Dr. Rawan ElKady

1



Agenda

• Introduction.

• Problem definition.

• Block diagram.

• Use-case.

• Sample of functional requirements.

• Non-functional requirements.

• Class diagram.

• Results.

• Demo.

2



Introduction

What is Alzheimer's disease?

Alzheimer's is a progressive brain disorder that slowly 
destroys memory and thinking skills and, eventually, the 
ability to carry out the simplest tasks. Early diagnosis of 
Alzheimer's may help in slowing down the progression of the 
disease.[1]

Alzheimer's can be detected by analyzing the DNA.
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[1] Molinuevo, José Luis et al. “The Rationale Behind the New Alzheimer's Disease Conceptualization: Lessons Learned During the Last 

Decades.”Journal of Alzheimer's disease : JADvol. 62,3 (2018): 1067-1077. doi:10.3233/JAD-170698



Introduction

Term Description

DNA DNA is a very long  chain made up of something called nucleotides.

A C G T C C A G G T A G C T

Nucleotides There are 4 different nucleotides A- adenine ,T- thymine ,C – cytosine 

,G –guanine.

Gene Is a sequence of nucleotides ,every three letters makes a codon/amino 

acid. 

SNP analysis only looks at specific locations in DNA where relevant information can 

be gathered

Mutation A Mutation occurs when a one or nucleotide  is changed in the DNA

Silent mutation DNA level       TTC TTT

protein level   Lys   Lys
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Fact About Alzheimer's 

Scientists have identified four genes in which mutations cause 
Alzheimer's disease ,these genes are found in specific locations 

inside the DNA sequences[2].

[2]“The Role of Genes in Your Alzheimer's Risk.” Mayo Clinic, Mayo Foundation for Medical Education and Research, 19 Apr. 2019, 

https://www.mayoclinic.org/diseases-conditions/alzheimers-disease/in-depth/alzheimers-genes/art-20046552. Accessed 13 Jan. 2020.
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Problem Definition

The existing classifications [3] of AD is either the patient is healthy, or the 
patient is in severe case of Alzheimer .

• We are clustering the diseased patients into three clusters  mild, moderate 
and severe.

• Healthy patients will be classified into two stages.
• Stage A :Healthy patients that are not going to suffer from Alzheimer’s.

• Stage B:Patients that have high risk to suffer from Alzheimer’s.
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[3]Finckh, Ulrich, et al. "High prevalence of pathogenic mutations in patients with early-onset dementia detected by 

sequence analyses of four different genes." The American Journal of Human Genetics 66.1 (2000): 110-117.



Block Diagram 7
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Use-case diagram 9
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Functional Requirments 

• The Admin should be able to register, edit and delete users.

• Users should be able to login by entering their credentials.

• Users should be able to upload a DNA sample.

• Users should be able to view result as in which stage is this  
patient.

• Users should be able to print result.

• Users should be able to check medical history of specific patient.
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Non-functional Requirements

Security Portability Reliability
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Maintainability 



Class Diagram 13



Preprocessing 14

The files go through these steps :  
• We remove any irrelevant chromosomes since 

we’re primarily working with 1,14,19 & 21.

• We remove the excess of SNPS that are out of 

our range.

• We later drop irrelevant columns in order to 

not have the interfere with our process 

• We filter one last time for SNP name that 

begin with “rs” since those are the ones more 

likely to vary between individuals.

• Then we change every string into an int.



Results

• We clustered the diseased dataset into 3 clusters here is the 
results

k-mean           Mini batch
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Trial and Error 

• Affinity propagation ,spectral clustering: The algorithm was 
designed with datasets that are fewer than 10k[4].

• Mean Shift: When tested with only 30% of the data the run time 
was almost 2-2.5 hours therefore its feasibility to cluster the 
entire dataset was questionable due to the long run time.

• Birch : incompatible datatypes.

[4]“Choosing the Right Estimator¶.” Scikit, https://scikit-learn.org/stable/tutorial/machine_learning_map/index.html.
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Previous work / Present work

Whole Genome Sequence SNP (Single nucleotide polymorphisms)
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Demo 18



19



Any Questions ?
Thank You ☺
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