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Use Genomic Medicine in the Military

• Precision medicine through DNA sequencing and 

biomarker discovery

• Civilian applications: 

o Oncology – Eg : BRCA1/2

o Pharmacogenomics 

o Infectious disease – COVID -19

• Soldiers face unique stressors:

o Combat injuries

o Extreme environments

o Infectious exposures

• Genomics offers tailored solutions for resilience and 

recovery
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History of use genetics in military 

• World War II Era Civilian applications: 

o Not advanced 

o But early blood typing and family history were 

used to assess medical fitness.

• Cold War Period (1950s–1970s)

o Military medicine began exploring hereditary 

diseases (e.g., sickle cell trait screening in 

recruits).

o This was one of the first systematic uses of 

genetic information in recruitment and 

deployment decisions.
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The Case of Sickle Cell Trait in Recruits 

• 1969 - The US Navy - the death of four recruits 

while undergoing training at moderate altitude 

(>4,060 feet) 

• 1970, the Military Aviation Safety Subcommittee 

introduced several restrictions on recruits 

known to be trait carriers, including restricting 

their activities in 

o aviation

o diving

o special forces

o high-altitude parachuting
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The Case of Sickle Cell Trait cont...

• 1981  - US Department of Defence - drop the restrictions –

due to conflicting evidence for a link between SCT vs 

increased mortality

o But continued screening for the trait

• In mid-1990s - The deaths of three Air Force (SCT carriers) 

– the US Armed Forces Epidemiology Board revisited the 

issue

• 1996, US Secretary of Defence  - ‘Testing for SCT should not 

be mandated for military accessions’ 

• The Ethical issues  - of genetic and racial discrimination 

o as sickle cell is considerably more prevalent among African 

Americans. 
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The Case of Sickle Cell Trait cont...

• Currently, - screen potential recruits for a personal history of haemoglobin disorders during the initial 

exam at military entrance processing stations

• Although having a history of sickle cell disease does disqualify a candidate 

• Recruits with SCT are undergone genetic counselling to avoid 

o Exertional collapse associated with sickle cell trait (ECAST)  - gradually increasing activity ,

o maintaining adequate hydration, 

o ensuring proper rest between workouts, 

o avoiding exercise while ill and avoiding low-oxygen and increased-air-pressure environments. 
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1990s–2000s: Human Genome Project Influence

• The sequencing of the human genome opened possibilities for 

precision medicine in the military

• Research began on genetic predispositions to conditions like 

o Heat stroke

o Musculoskeletal injuries

o PTSD
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Post-Traumatic Stress Disorder (PTSD)

• Significant gene expression changes associated with PTSD, highlighting dysregulation in immune, 

inflammatory, and neurodevelopmental processes
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Post-Traumatic Stress Disorder (PTSD) cont…

• FKBP5: This gene is a critical regulator of the stress response

o Downregulation of FKBP5 mRNA pre-deployment is a significant predictor for developing high levels 

of PTSD symptoms

• SKA2: This gene regulates cortisol feedback in the brain

o Decreased SKA2 methylation has been found to predict the development of PTSD, particularly 

when combined with a history of childhood trauma

• NR3C1: This gene encodes the glucocorticoid receptor

o Its methylation patterns may allow for the early identification of PTSD risk in trauma-exposed 

populations by indicating altered stress hormone activity
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Pathophysiology of PTSD cont.. 

Significantly contribute to the pathophysiology of PTSD 

Increased inflammation and altered cytokine activity

Chronic stress responses

Immune dysregulation 
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Post-Traumatic Stress Disorder (PTSD) cont..

• Prevalence - 7% in the US population and 

12% in the military

• Four mutations (SNPs; rs3800373, 

rs9296158, rs1360780, rs9470080) covering 

the FKBP5 gene

• US service members deployed to Iraq and 

Afghanistan, a high-risk military population 

(n = 3890)

• FKBP5 gene - potential biomarker for PTSD
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DNA Repository - Armed Forces Repository of Specimen Samples 
for the Identification of Remains (AFRSSIR)

• The U.S. military in 1992 established the Armed Forces Repository of Specimen Samples for the 

Identification of Remains (AFRSSIR)

• Collecting DNA from all service members for casualty identification

• Hold over 9 million bloodstain cards from service members

• Long-term storage (up to 50 years) of samples to identify deceased or missing personnel
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Genetics used in Military Forensics 

• Unrecovered War Casualties  - Australian WWI or WWII Army soldiers 
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Precision Medicine & Pharmacogenomics

• Genetic testing could determine how soldiers metabolize medications (e.g., painkillers, antidepressants), 

ensuring safer and more effective treatments in combat zones.
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Precision Medicine & Pharmacogenomics
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• Injury Prevention

o Screening for variants linked to stress fractures, tendon injuries, or heat intolerance could reduce training-

related casualties



Common Ethical issue 

16

• Commanders traditionally have greater access to medical information of SMs under their command 

o The access to medical information is kept to the minimum required to inform determinations of fitness for 

duty and safety

o This is done in conjunction with medical personnel based on established standards 

• Potential Discrimination: Genetic predispositions could influence career opportunities in the military

• Privacy Concerns

• Regulate military use of genomics to prevent misuse in warfare



GINA does not apply to the military 
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Medical genetic centres 
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The way forward in Sri Lanka – Genetics in Military 

• CBRN unit

• Genetic counselling

• Genetic testing facility  
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Future Applications of Genetics in the Military
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• AI-Driven Genomic Profiling

o Machine learning - integrate genetic, epigenetic, and environmental data to predict resilience, endurance, and 

cognitive performance

o Potential use: Assigning recruits to roles where they are most likely to excel while minimizing health risks



Personalized Resilience Training (PTSD & Stress)

• miRNA biomarkers predicting PTSD resilience in military
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Epigenetic inheritance of PTSD risk from war trauma
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Epigenetic signatures

23

Hand signature DNA fingerprints

Epigenetic signature



DNA sequencing in the field 

• From Lab to the field – Direct victim identification at the war field

• 'MinION sketching' 
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Military pharmacogenomics

• Enhanced PON1 activity could reduce 

vulnerability to chemical warfare agents

• Enhancing genes like TP53, ATM, RAD51 

could improve cellular repair after 

radiation exposure
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Biological warfare
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Creating super soldiers ? 

If they have done for animals , why not humans 
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Thank you
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