
The material was CLEARED on 16 Nov 2022 Reference Number: RH-22-123795 

REPPERGER RESEARCH INTERN PROGRAM 
RESEARCH PROJECT #: AFRL-RHB-23-10 

 
MultiOmics Sequencing and Synthetic Biology for Human Performance 

 
PROJECT DESCRIPTION: The RHBBA Genomics lab is sequencing genomics, transcriptomics, and gut 
microbiome samples as part of several studies to uncover the genetic underpinnings of human performance 
during either exercise training or fatigue stress. By leveraging the genomics aspect in a systems biology 
approach, we can ultimately make personalized assessments and interventions for optimizing health and 
performance through these studies. The Genomics lab is also developing novel synthetic biology tools for 
microbial probiotics to provide protection to human health against radiological threats such as in space. 
Collectively these projects involve wetlab research and include extracting blood/stool samples (with biosafety 
training) and preparing samples for high throughput sequencing. Additionally, synthetic biology tools rely 
primarily on molecular biology (e.g., cloning, transformations, sequencing, phenotype verifications) in 
microorganisms and will be in collaboration with the Biomaterials team in the Materials and Manufacturing 
Directorate. These projects will enhance knowledge in molecular biology wetlab techniques and specifically in 
human genomics and/or microbiology and molecular biology. These projects will strengthen communication, 
teamwork, and presentation skill sets. 
 
ACADEMIC LEVEL: Bachelor’s, Master’s  
 
DISCIPLINE NEEDED:  

• Cellular / Molecular Biology 
• Microbiology 
• Biology 

 
RESEARCH LOCATION: Wright-Patterson Air Force Base, Dayton, Ohio 
 
RESEARCH MENTOR: Vanessa Varaljay, PhD 
Microbiology (Genomics), University of Georgia, 2012 

 
Dr. Vanessa Varaljay is a Research Biological Scientist and Genomics Team 
lead in the Biotechnology for Human Performance Core Research Area 
within the 711 HPW/Airman Systems Directorate at the Air Force Research 
Laboratory (AFRL). Previously, Dr. Varaljay was the Bioinformatics lead for 
the AFRL Biological Materials and Processes Research Team. Her background 
is in microbiology, bioinformatics, and functional genomics. She earned her 
undergraduate degree in Biology from Cleveland State University and her 
Ph.D. in Microbiology from the University of Georgia. Prior to arriving at 
AFRL, Dr. Varaljay did postdoctoral research at The Ohio State University and 
The Research Institute at Nationwide Children’s Hospital. She has co-
authored more than 30 publications and she has presented her research to 
broad audiences at national and regional conferences. She is currently 
working to leverage 'Omics sequencing in the area of genomics research to 

revolutionize human health and performance for the warfighter. Photo courtesy of the U.S. Air Force 
Research Laboratory. 
 


