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Biomarker Associated 
condition

BDNF MDD, PTSD
NFL MDD, PTSD
Cystatin-C MDD 
CRP MDD, PTSD

NPY MDD, PTSD
GFAP MDD, PTSD
VEGF MDD
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Background
Major depressive disorder (MDD) and post 
traumatic stress disorder (PTSD) are both 
complex mental health disorders with 
pathophysiologic processes still being explored. 
Unlike some medical conditions where laboratory 
tests or imaging results can provide clear 
evidence of disease, PTSD and MDD are only 
diagnosed clinically, using a detailed history of 
illness and criteria outlined in the DSM-5. 
Currently, there are no biomarkers used in the 
assessment of progression or the diagnostic 
process of these disorders. However, studies 
have identified certain biomarkers that have been 
associated with each condition and suggest that 
they may be dysregulated in individuals with 
these disorders.

Objectives
The purpose of this study is to highlight the 
biomarkers identified from literature and assess 
their thermodynamic stability to find the most 
promising biomarkers for potential clinical use.

Discussion/Conclusions
• All biomarkers reached approximate 

equilibrium within the given timespan of 10 
picoseconds

• BDNF was the only biomarker to reach 
equilibrium much faster for any one of the 
energy types, suggesting that it may be 
more thermodynamically stable than the 
other simulated proteins

• These findings support the potential of 
BDNF to serve as a measurable tool, as 
stability in aqueous conditions constitutes 
a critical characteristic among biomarkers  

Methodology
Biomarkers found to have an association with 
PTSD and MDD were identified from literature 
and modeled and simulated using the molecular 
dynamics software VMD and NAMD. The 
behavior of each protein was simulated in a 
water box at 310 K for 10 picoseconds. Bond, 
electrostatic, kinetic, total and potential energies 
of each protein was collected. MATLAB was then 
used to determine the approximate time to reach 
equilibrium for each energy as well as the 
average value of each.

Molecular Model of BDNF Created 
in VMD

Future Directions
Additional properties should be investigated 
to further support the utility of BDNF and the 
other proteins as blood biomarkers 


