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Quantifying the impact of adversity across the lifespan: 
 progress in mechanistic biomarker discovery.  

Workshop Session – 3:45 pm ET 
Wednesday, April 14, 2021 

MEETING SUMMARY 
 
Welcome: Amanda M. Dettmer, PhD and Kieran J. O’Donnell, PhD    
 
Poll Questions: 

1. I'm a basic researcher? 
a. Response: Couple clinical researchers 

2. What is your career stage? 
a. Response:  Junior, Senior, Senior Faculty other 

 
Hair Steroids and Lifespan Research: Amanda M. Dettmer, PhD 

Recommended Reading  
• Assessment of prenatal stress-related cortisol exposure: focus on cortisol accumulation in hair & nails  

(Meyer & Novak, 2020; Devel. Psychobiol., DOI: 10.1002/dev.22021)  
• Physiological and behavioral adaptation to relocation stress in differentially reared rhesus monkeys: Hair 

cortisol as a biomarker for anxiety-related responses  
(Dettmer et al., 2012; PNEC, DOI:10.1016/j.psyneuen.2011.06.003) 

• Extraction and Analysis of Cortisol from Human and Monkey Hair  
(Meyer et al., 2014; JoVE, DOI:10.3791/50882) 

• Collecting Hair Samples for Hair Cortisol Analysis in African Americans  
(Wright et al., 2018; JoVE, DOI:doi:10.3791/57288) 

 
• The quantification of steroids in hair is really very useful, especially in terms of lifespan research. The 

quantifying steroids in hair is not just limited to measuring cortisol in hair, a number of different 
types of steroids that can provide long-term chronic information about an individual's hormonal 
activity and a true benefit to measuring steroids in hair is that this quantification gives you 
information over weeks/months vs. minutes/day. This information is provided by classic or standard 
samples like saliva samples, blood samples, etc. 

 

• Research applications are really wide ranging, measuring hormones and hair are quite useful for 
longitudinal studies, whether you're looking at humans or an animal model. Which is useful when  
prospective lifespan models when measuring the same individuals over the course of many months 
or years or across their lifespan. 

 

• Hair samples are useful in measuring other hormones. 
 

• Hair hormones can study individuals across the lifespan.  Examining hair cortisol as a function of 
population density across different age groups of monkeys. 

 

• We can measure reproductive hormones and hair samples of humans like reproductive hormones, 
estradiol, and progesterone across the menstrual cycle in women. 

 

• Methods: Implementations: 
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1)  Collect a hair sample by isolate a small strand of hair, no wider than about the width of a 
pencil on the posterior Vertex or the back of the crown back of the head (about two inches 
closest to the scalp). Best to go away from the scalp 

2) Weigh to nearest 0.1mg 
3) Wash 2x with isopropanol; Dry overnight 
4) Grind hair with bead mill 
5) Extract cortisol in methanol for 18-24hr; Evaporate methanol 
6) Reconstitute with assay buffer; Perform cortisol assay (Arbor Assays) 
7) Sample cortisol values interpolated from standard curve; Divide cortisol (ug/dL) by dry 

weight of sample (mg) 
Questions asked: 

• Also, in these derivation studies for epi genetic clocks, are comorbidities considered? (Or is it a 
“population average” for the biological age?) 

• Pathogenic microbiomes have been associated with host epigenetic modifications- to pathogens 
influence these outcomes? 

• Could you talk some more about how to interpret age related methylation changes during childhood, 
when perhaps they could be developmental and not “aging” as an adverse outcome? 

• Thanks to you both for being excellent educators. Kieran, given that DNA methylation is sensitive to age, 
sex, and tissue type, what tissue type has the greatest utility moving forward? What about the 
epigenetics of hair?? 

• Higher cortisol in non-white populations- is this consistent with higher stress levels in non-white 
populations? 

• Do we have norms of hair cortisol ranges (what is normal) and does that differ for subpopulations or 
genders? 

• Diurnal salivary cortisol tends to be quite the burdensome ask, how willing have you found participants 
to be towards consenting to hair collection? 

• Knowing that growth rate of hair varies over time (and especially around childbirth... and I think with 
vitamin status?), do you have to / how do you take into account exposure time vs. length of hair to 
standardize cortisol amount? 

• How does the hair compare to the saliva? 

Discussion: 

• How does the hair saliva…. 
▪ There is high correlation between salivary samples and hair cortisol, as well as 

between plasma and hair cortisol. And that is across both human and animal 
studies as well, primates in particular. 

• Are saliva measures over three months or a month period? 
▪ It will depend on time of day, the samples collected. 

• Knowing the growth rate of air vary over time and especially around childbirth. How do you 
consider exposure time versus length of hair to standardize courses all in mind? 

▪ It's very hard to collect humans’ samples from the exact time and same location. 
Pilot study was conducted on monkeys where they were shaved the back of their 
neck, watched it grow, actually measured the growth rates. Re-shaved the 
monkeys three months later, and found in our animals, whether they were infants 
or adults, that there actually was no correlation between hair growth rate and 
cortisol deposition. We still need to be validated in humans. This still needs to be 
methodologically validated in humans as well. 

• Have you found it burdensome to ask participants to consent to their hair collection? 
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▪ It’s burdensome task to collect multiple saliva samples.  Participants are willing to 
donate hair ham samples for research. 

• Are there differences between the methods to quantify cortisol or all assessments and between 
labs or between methods? 

▪ We don't have clinical reference values, but the literature, is generally pointing in 
the same direction that overall women have higher hair cortisol values than men. 
The white populations have lower cortisol values than non-white populations. 

 
Epigenomic Biomarkers and Lifespan Research: Kieran J. O’Donnell, PhD    
 

• A series of chemical marks or that sit on or close to a genomic DNA, um, that can functionally regulate 
the output of the genome. 

• Tool relevant to life span research are epigenetic clocks or epigenetic biomarkers. The tool represents an 
epigenetic biomarker of chronological age, as being a measure of biological age. The tools is developed 
by taking a large collection of DNA methylation datasets by which samples are associated with 
chronological age. 

• You can estimate someone's epigenetic age compared to their chronological age, and measure the 
epigenetic age acceleration or age deceleration. Epigenetic age acceleration is associated with an 
increased risk of mortality and increased risk of cardiovascular disease and cross-sectional associations 
between cognitive function and pair cognitive function epigenetic age acceleration, particularly in aging 
or older cohort. 

• DNA Methylation Age Calculator by Steve Horvath (shorvath@mednet.ucla.edu): 
http://dnamage.genetics.ucla.edu/new 

• Epigenomic biomarkers for pediatric samples 
o Created a pediatric specific epigenetic clock with easily accessible and minimally invasive 

biological sample before epithelial cells. Recommend the Ice Swab Kit 
o The PedBE clock accurately estimates DNA methylation age in pediatric buccal cells 

• Mechanistic biomarkers 
o Created a poly epigenetic score of glucocorticoid exposure. Glucocorticoid exposure during 

hippocampal neurogenesis primes future stress response by inducing changes in DNA 
methylation.   

o We were interested in our lab to try and determine whether or not this poly epigenetic score 
might be useful in a minimally invasive tissue. 

• Opportunities 
o Incorporate epigenetic biomarkers in lifespan research. 
o Develop interest in epigenetic biomarkers leveraging the cohorts that are available across sites. 

 
Question Asked: 

• Given that DNA methylation is sensitive to age sex and tissue type, what tissue type has the greatest 
utility moving forward. And what about the epigenetics of hair? 

o One of the challenges is data availability.  DNA methylation, datasets, blood is the tissue that 
data is most available.  The pediatric epigenetic clock with people samples was developed 
because it can be challenging to collect blood samples from pediatric samples.  The root of the 
hair definitely has a high source of DNA from the samples. 

• How to interpret age-related methylation changes during childhood when perhaps they could be 
developmental and not aging as an adverse outcome? 

o Pediatric epigenetic clock, they're still trying to understand whether or not accelerated aging is 
a, is a bad thing or it's associated with M adverse outcomes.  Prenatal anxiety is associated with 
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accelerated, pediatric specific epigenetic aging. And that is accelerated epigenetic aging is 
associated with increased externalizing at difficulties. 

• Where in the mouth the buccal samples are collected from? 
o Collect from both sides of the cheek with approximately 15 to 20 strokes of the swab while 

rotating the swab, collecting from both sides of the cheek. It's more challenging to get high. A 
concentration of DNA is smaller from neonates. The cellular heterogeneity are bioinformatic 
tools that can predict the proportion of buccala cells vs. CD34+ cells, which would be an 
indicator of blood contamination. 

o Buccal cells in your mouth have so many pathogens and these pathogenic microbiones have 
been associated with epigenetic modifications.  Is there a potential for these pathogens to 
promote epigenetic changes? Do you think the microbiome may influence the outcomes that 
you're seeing in these buccal cells? 

▪ The metabolites from microbiome bacteria, can influence epigenetic states.  The 
integrated analysis on the phenotyping of the biological samples that you're collecting. 
Some work has been done with an blood-based DNA methylation and looking, gut 
microbiome. Looking at vehicle based analysis of microbiome, metabolites, and chewing 
associations with variation in DNA, methylation and blood. No buccala study needs to be 
done. 
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