
Understanding genetic-predisposition to disease: A (very) simplified explanation.                     (9/20/19) 

 

Imagine a simple organism. 

This is our little friend: /\/\(*-*) 

Now imagine each organism is comprised of 5 discreate pieces of information. Each piece of information 
is tied together into a chain of boxes that (theoretically) describes this organism in entirety. 

[1] [2] [3] [4] [5] 

Now assume that each of these boxes can either carry an “A” or “B” signal. An example organism might 
then be: 

[A] [B] [B] [A] [A] 

Assume that a group of these organisms are dying after being exposed to a certain chemical in their 
environment. As a researcher, we are curious why only some of the organisms are affected while others 
appear to still be healthy. We obtain the genetic data from 5 recently-deceased organisms. /\/\(x- x) 

[A] [B] [A] [A] [B] 

[B] [B] [B] [A] [A] 

[A] [B] [B] [A] [B] 

[A] [B] [A] [A] [A] 

[A] [B] [B] [A] [A] 

This data is a bit complex to view in this format. Using frequencies is better for larger sample sizes. An 
SNP is a site in the genome where there is known variation between individuals. We will consider each 
of our 5 “boxes” to be an SNP. SNPs are named by their Reference SNP cluster ID, or rs#. Our organism 
has 5. Instead of an array like before, we can organize this information based on the frequency of A or B 
(alleles) for each rs#. The number adds up to 100%, or 1.0. 

 Rs#     A_Freq   B_Freq 

rs1         0.8           0.2 

rs2         0.0           1.0 

rs3         0.4           0.6 

rs4         1.0           0.0 

rs5         0.6           0.4 

 

Three SNPs stand out on first glance: rs1, rs2, and rs4. These have either most or all of a single allele (A 
or B). We are looking for a single SNP that predicts susceptibility to this chemical in the environment. 



 

Rs#     A_Freq   B_Freq 

rs1         0.8           0.2 

rs2         0.0           1.0 

rs3         0.4           0.6 

rs4         1.0           0.0 

rs5         0.6           0.4 

 

At this point we can compare this data to a group of 5 healthy individuals. Their data appears as follows: 

 

Rs#     A_Freq   B_Freq 

rs1         0.6           0.4 

rs2         1.0           0.0 

rs3         0.4           0.6 

rs4         0.6           0.4 

rs5         0.4           0.6 

 

We now know that the predictive allele (and obviously I’m skipping a lot of correlation/causation 
statistical rules here) for chemical susceptibility is rs2. The B-Freq is 1.0 in the susceptible individuals, 
and 0.0 in the healthy ones. Computing the difference in allele frequencies between control and disease 
groups can tell us a LOT about risk SNPs for disease. 

 

The same idea follows for more complex examples. In humans there is much more complexity that goes 
beyond the scope of this example, but for a minute just imagine the complexity of comparing the 
frequencies of millions of SNP alleles searching for hits. It’s impossible without large computing power. 
Even more, using a sample size of 5 is far too small for statistically significant results. Most academic 
studies have samples that contain hundreds or thousands of patients. 


