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There have been many genetic and epidemiological 

studies linking metabolism and cancer1-3. The study 

highlighted here focuses on the link between type 2 

diabetes and a gene that plays a major role in sup-

pressing cancer. The gene is called phosphatase and 

tensin homologue, otherwise known as PTEN. Mutat-

ed, and thus dysfunctional, PTEN has been found in 

many types of cancer4,5. PTEN loss of function can 

cause what is known as the Cowden syndrome, a ra-

re disease which predisposes one to cancer6-9. PTEN 

functions as a tumor suppressor, meaning this gene 

is lost or silenced as cancer progresses10,11.  PTEN 

suppresses a signaling pathway that cancer cells 

need for survival, in particular one called the PI3K 

pathway12.  The PI3K pathway is also important in 

the workings of insulin, the hormone that causes 

cells in the body to take up the simple sugar mole-

cule glucose that is in the blood stream13,14.  Insulin is 

also the very hormone that type 2 diabetes patients 

need, because of their insensitivity to insulin—

diabetic patients don’t take up glucose into their 

cells as well as other people. Since PTEN plays a ma-

jor role in both how cancers grow and how they take 

up nutrients in the blood, Aparna Pal et al. from the 

Oxford Centre for Diabetes Endocrinology and Me-

tabolism decided to study the relationship between 

PTEN and insulin sensitivity. They hypothesized that 

Cowden patients who have only one functional copy 

of PTEN out of the two, would have higher sensitivity 

to insulin, due to less suppression of the PI3K path-

way by PTEN. 

They measured insulin signaling of muscle and fat 

tissue samples from 5 Cowden patients and 5 nor-

mal, healthy adults by taking biopsies, or tiny pieces 

of tissue.  They also looked at insulin sensitivity, the 

ability of the body to take glucose out of the blood 

stream, and pancreas function, the organ where in-

sulin is produced, from 15 Cowden patients com-

pared to 15 healthy adults. They then compared the 

body composition of 15 Cowden patients with 2,097 

healthy adults to see if there was any correlation be-

tween PTEN loss of function and obesity.  

Their results show that patients with lower PTEN 

function have lower insulin resistance, implying de-

creased risk for type 2 diabetes. As predicted, lower 

PTEN function leads to decreased inhibition of the 

PI3K pathway, which is a growth promoting pathway. 

This increased activity of the PI3K pathway was de-

tected by the increased phosphorylation, or modifi-

cation, of a downstream partner protein called AKT. 

Increased AKT phosphorylation indicates elevated 

PI3K activity, because AKT is a player in the classical 

way through which PI3K is understood to propagate 

its growth signal. Moreover, patients who carry a 

PTEN mutation were on average more obese than 

the general population, based on their body-mass 

index (BMI). BMI is the weight of a person in kilo-
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grams divided by the square of that person’s height 

in meters. 

Thus, this study by Anna Gloyn and colleagues con-

cludes that PTEN mutations are neither altogether 

bad nor altogether good. PTEN mutations correlate 

with increased risk for cancer and obesity on the 

one hand, but decrease the risk of type 2 diabetes. 
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