
Why are some people 
lactose tolerant

What is Lactose intolerance- About 68% of the human 
population is lactose intolerant. About 10,000 years ago 
around what’s known today as Turkey, humans started to 
domesticate animals like cows, sheep, goats, etc. Some of 
these people migrated to northern Europe. Around the same 
time, there was a famine in northern Europe. People who 
migrated north realized that their crops would not last long and 
started to consume the milk of the cattle they were raising. 
Around the same time, there were several mutations in humans 
with the LCT gene. Due to the famine, people started to 
consume milk, and they started experiencing extreme diarrhea. 
The people who were malnourished were more likely to die. 
Keeping natural selection into account people who had the 
mutation in the LCT gene were more likely to survive. With 
people migrating all around the world this gene mutation 
traveled to southern Europe, and then the middle east where it 
met with many different variations in another gene called the 
MCM6 gene. 

Figure 1.2- The image above 
shows the location of the 
LCT gene and the MCM6 
gene. Notice how close they 
are too each other 
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Figure 1.1 - The figure above is a depiction of the migration of the
People with their cattle who carried the mutation in the LCT gene

Figure 3 (Left)- This image shoes how 
individuals that are lactose intolerant 
breakdown lactose and how that 
causes acid reflux as well as 
abdominal pain leading to diarrhea. 

Figure 4 (Right) - The lactase gene 
(LCT) encodes the small intestine 
enzyme lactase, responsible for the 
cleavage of the milk sugar lactose into 
its two monosaccharide components 
glucose and galactose 

The genomic region 
containing the lactase (LCT) 
gene shows one of the 
strongest signals of positive 
selection in Europe- [1]. Over 
time people’s gut microbiome 
got used to the metabolic 
process of braking down 
lactose. Modern humans have 
a lactose tolerance, and the 
ones  who are lactose 
intolerant “do not have severe 
effects”[2].
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LCT gene :- LCT gene is a gene that provides 
instructions for making an enzyme called lactase that 
helps in the breakdown of lactose. Now in some 
cases, adults are not lactose intolerant due to a 
variation in a nearby gene that controls the 
expression of the LCT gene, called the MCM6 
gene. Now in the majority of the cases, the gene 
decreases the expression of the LCT gene, but due to 
four known variations in the MCM6 gene that 
change the DNA nucleotide of the gene, there is still 
a production of the enzyme that can digest lactose 
that is on throughout the life of the individual. Some 
studies even suggest that the mutation of the LCT 
gene could have been a selective sweep  which is 
strong selection can fixate an allele so fast that there 
is no time for recombination 

https://doi.org/10.1016/j.cub.2020.08.033.%5B

