
 

 

 

 

 

 S  ome individuals are actually  

     biologically resilient to adversity, say 

researchers at the UCLA Cousins Center 

for Psychoneurooimmunology, who 

found that specific genetic variation may 

disconnect the link between misery 

and death.  

Steven Cole, an associate professor 

of medicine in the division of hema-

tology–oncology and a research scientist 

in the Cousins Center and his colleagues 

have pinpointed a biochemical pathway 

linking environmental influences—

including adverse life events that can 

lead to depression—to the activation of 

interleukin-6 (IL6), a gene known to 

cause inflammation and to promote 

cardiovascular disease and some cancers. 

Cole and his colleagues also have found 

that a specific mutation in that gene in 

humans disconnects the link between life 

stresses and disease. In such individuals, 

Cole says, “this variant in the IL6 gene is 

programmed to ignore stress.” 

The scientists began by using a 

computer model to look for mutations in 

the binding sites for so-called trans-

cription factors—proteins that bind to 

DNA and regulate gene activity. The 

idea was that naturally occurring 

variations in these binding sites could 

affect whether the genes are turned on or 

off in response to factors like environ-

mental stress, and, ultimately, influence 

the development of disease.  

“We‘re trying to track the flow of 

information from events outside  

the body to internal changes in gene 

activity,” Cole says. “We did this for 

every gene in the human body, but we 

focused on IL6 first because we know a 

lot about its role in health.” 

         The model identified a naturally 

occurring genetic variation in one 

binding site near IL6 that seemed 

particularly interesting. It attracted a 

 

 

 

 

 

transcription factor called GATA-1— 

which, Cole showed in laboratory  

studies, could be activated by the stress 

hormone norepinephrine. The mutated 

version of the GATA-1 binding site 

differed in just one nucleotide from the 

“typical” version, with a cytosine (“C”) 

nucleotide in place of a guanine 

nucleotide (“G”). “GATA-1 generally 

binds to this site if it has a G present, but 

biochemical studies showed that it won’t 

bind if there’s a C there instead,” Cole 

says. “This changes the activation of IL-

6 by stress. We then asked whether this 

matters for human health.” 

 
 

To answer that question, the 

researchers culled DNA samples and 

data from a prior epidemiological study. 

Back in 1988, the study had identified 

healthy 70- to 80-year-old individuals 

with depressive symptoms—the kind of 

depression that could be caused by 

adverse socio-environmental conditions.  

In the nearly 12 years after that initial  

evaluation, Cole and his colleagues 

found, individuals with the G form of the 

IL6  gene—the “typical” version—were 

more likely to die from inflammation- 

related diseases, like cardiovascular 

 

 

 

 

 

disease and some cancers, than were 

those with the C allele. People with the  

C allele—approximately 20 percent of  

the Caucasian population—appear to be 

“immune to the effects of severe 

adversity on inflammation-related 

disease,” Cole says. 

“People with the C variant still 

experience stress, but their IL6 gene 

doesn’t notice it,” Cole explains. “IL6 

still turns on from infection—lots of 

different systems have a vote on how 

much IL6 is produced—but in these 

people, stress doesn’t have a vote.” In 

the future, he says, understanding such 

genetic differences “may allow us to 

selectively target protective interventions 

to people who are most at risk from 

stress, but spare others not at risk.” 

One enduring puzzle is why the G 

allele is so common, given that it 

contributes to stress-related disease, but 

the C allele is relatively rare, when it 

confers protection to such disease. 

“Most stress responses are believed 

to have evolved to prepare the body for 

injury. It’s the classic fight-or-flight 

response,” Cole says. “In prehistoric 

times, stress was often associated with 

tissue damage; if you’re chased by a 

sabertooth tiger, your body needs to be 

prepared for injury. IL6 appears to help 

activate this anticipatory response to 

injury. However, people with the C 

version of the IL6 gene wouldn’t turn on 

that response to injury, and may thus 

have been at a survival disadvantage.” 

In modern times, we aren’t often 

faced with such perils—but our bodies 

will respond to non-injury stressful 

events with the same vigor, and that 

produces inflammation. “Over time, lots 

of inflammation becomes a bad thing. It 

serves as fertilizer for cardiovascular 

disease, certain cancers, and neuro-

degenerative diseases,” Cole says. ! 
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    Nerves (red) and tumor cells 
    (blue) interact to send stress 

    signals to disease sites. 
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