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Many beneficial, inconsequential and detrimental microbes (microbiota), including bacteria, 
protozoa, fungi, algae, amoebas, slime molds and viruses may populate the sterile environment of 
circulating blood. Taken together, the microbiota and their collective genomes represent the blood 
microbiome, which when interrogated may reveal the presence of a bloodstream infection. Such 
infections are thought to begin gradually with systemic inflammation and the entry of pathogens 
into the blood circulation from the lungs, skin, or other body sites. An insufficient immune 
response can result in an individual being overwhelmed, leading to organ dysfunction and sepsis. 
The decrease in tissue blood perfusion, falling blood pressure and acute changes in mental status 
that is symptomatic in sepsis must be addressed quickly, or will culminate in refractory shock and 
death. Remarkably, however, only a subset of children progress to this severe condition. Therefore, 
understanding the propensity of a bloodstream infection to progress to life-threatening sepsis is 
critical for an appropriate therapeutic intervention and a healthy prognosis. Over 70,000 children 
are hospitalized for sepsis annually in the U.S. and 20% develop serious illness, with children age 
1-5 the largest affected age group. Timely detection of the responsible pathogen(s) is essential to 
improve prognosis in vulnerable children, with quick pathogen identification critical to guide 
antibiotic therapy and limit the emergence of antibiotic resistance. Unfortunately, prevailing 
microbiological techniques for pathogen identification are time intensive, with specimen volume 
requirements that are too large for small children. Given that the biodiversity of microbiota in 
blood is indicative of the dynamic status of host health and considering the threat of antibiotic 
resistance with the emergence of new infectious disease, there is clearly a need to develop a 
pathogen detection system suitable for pediatric use. To address this unmet need, I propose a rapid, 
culture-independent assay of the blood microbiome that captures microbial diversity and requires 
comparatively small sample volumes. Using next generation sequencing based upon high-
throughput long-read DNA sequencing of blood microbiota genomes followed by mapping the 
reads to reference sets, will reveal the genetic signatures of blood borne pathogens. The method 
makes possible longer alignments that will contribute to improved resolution, classification, and 
functional characterization of microbiota.  In addition, to further substantiate those children with 
elevated risk for sepsis or other infectious disease, I will compare IgG and IgM antibody responses 
toward blood stream pathogens. If I am successful, profiling the pediatric blood microbiome will 
produce an unbiased view of host health that can be used diagnostically to inform intervention. It 
will reduce multiple blood draws, avoid unnecessary antibiotic treatment and trim the length of 
hospital stays, which will result in extending the quality of life in symptomatic children at risk. 


