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Gentle introduction to genetics

Each organisms is coded by its DNA

DNA is endless string of letters A, C, T, G

Human DNA is 3,000,000,000 letters long



Gentle introduction to genetics

User 
experience
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99.9% shared among all individuals

3,000,000 letters vary
(1 floppy disk)



Genetic disorders 



Single nucleotide polymorphism

Mutation at a particular location occuring in >1% of population

Millions of location 
- Millions of locations

          + Locations known



Genome wide association studies



Alzheimer’s disease

Joint model



Joining the data

X Yn n



Partial least squares

As if PCA and linear regression had a baby together...



PCA and regression
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From PCA to Partial Least Squares 

PCA iteratively 

Xn TnP

m

m =

Set a projection of X to be one of its columns

Calculate the weights of the principal component

Using the calculated projection weights, project X 
to latent space



Partial Least Squares
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Alzheimer disease data

409 healthy individuals, 248 patients affected by AD, 460 patients affected by mild 
cognitive impairment (MCI), and 228 MCI patients subsequently converted to AD during the 
observational time of the study

X data: regional volumes reported in ADNI1/2 for whole brain, ventricles, and average 
bilateral hippocampi, enthorinal cortex and mid-temporal lobes.

Y data: Indicators of 1,167,126 single-nucleotide polymorphisms (SNPs) for each individual



Results

● Projection of SNPs to lower dimension explains brain structure
● Projection of SNPs is the subset of the most informative variations

○ Their analysis reveal ones discriminating AD and healthy 
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