
Genotype? Phenotype? What’s it all mean? 
 

Once scientists have a person’s genome sequence, how do they determine 
his or her risk for certain diseases?  Another way of putting this is:  What is 

the connection between your genotype with your phenotype? 
 
First, researchers sequence the genomes of many people with a certain condition. They 
end up with a set of data that resembles the table below. 
 

Genotype      Shows Disease (Phenotype) 

Person 1:      -ACGATAGCT-   No 

Person 2:      -ACGATAGCT-   No 

Person 3:      -ACGATAGCT-   No 

Person 4:      -ACGATAGCT-   No 

Person 5:      -ACGATAGCT-   No 

Person 6:      -ACGATAGCT-   No 

Person 7:      -ACGATAGCT-   Yes 

Person 8:      -ACGATAGCT-   Yes 

Person 9:      -ACGAGAGCT-   No 

Person 10:    -ACGAGAGCT-   No 

Person 11:    -ACGAGAGCT-   Yes 

Person 12:    -ACGAGAGCT-   Yes 

Person 13:    -ACGAGAGCT-   Yes 

Person 14:    -ACGAGAGCT-   Yes 

Person 15:    -ACGAGAGCT-   Yes 

Person 16:    -ACGAGAGCT-   Yes 
 
Note that there are two variants of the genetic markers:  Some people have T and G. 
The next part of the analysis is to condense this information by adding up the number of 
times a person with either genetic marker has the disease. 
 

 Doesn’t have disease Has disease 

“T” variant 6 people 2 people 

“G” variant 2 people 6 people 

 
 
In biology, as in this example, genotype to phenotype diagnostics is not a simple black 
or white procedure.  
 
For instance, if you have a “T” variant, what are you chances of getting the disease?  
What if you have the “G” variant?  
 
Are you guaranteed to get the disease if you have the “G” variant?   
Are you guaranteed to not get the disease if you have the “T” variant? 
 



 
Most of the 3 billion basepairs in your genome are identical to the ones of the person 

sitting next to you. So step one of genome interpretation became identifying the 

bits of DNA that vary between individuals.  Most of the time that variation takes the 
form of a single nucleotide that differs, or a SNP (for Single Nucleotide Polymorphism, 
seen in this example). But sometimes that variation can be a chunk of repeated DNA. 
For example, Huntington’s Disease is caused by a three letter repeat, CAG, that has too 
many additional copies. 
 

Scientists then had to determine which variations are meaningful. This process is 
essentially a long, complex matching routine that is impossible without complex 
statistics and powerful computers.  Nevertheless, the basic logic behind it is quite 
straightforward, as the preceding example shows.    
 
One reason for this uncertainty is that the SNP may not have any functional relationship 

to the disease – it might simply be a part of the genome nearby a location with a 

disease-causing sequence. Most of the time, we don’t know exactly what the genetic 
variation actually “does.” We simply know that it is found in most people with specific 
phenotypes. 
  

When Misha Angrist talks about genetic markers in his book, he is referring to these 
variations that have been associated with specific phenotypes.  Essentially, a marker is 
simply a flag on the genome, a place that scientists can recognize in the vast expanse 
of 3 billion base pairs.



 
 

 
 
 

Plenty more questions can be asked…. 
 


