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Learning Overview: After attending this presentation, attendees will have a better understand of eukaryotic communities associated with forensically 
relevant human body fluids. 

Impact on the Forensic Science Community: This presentation will impact the forensic science community by developing an improved method for 
the accurate identification of body fluids as an alternative to current serological techniques. While the human microbiome has been used for 
identification purposes in the past, high-throughput sequencing has allowed for a more detailed and rapid analysis of microbial communities. 

The conception of the Human Microbiome Project advanced the understanding of bacterial communities in the human body, and previous research has 
established that unique microbial signatures can help distinguish each body fluid. While these signatures have been developed for the prokaryotic 
microbiome, the next step is the examination of the eukaryotic microbiome. Eukaryotic signatures could provide a greater specificity and statistical 
weight when discerning between body fluids. These microbial markers can be implemented to develop a confirmatory assay for body fluid identification 
that works in tandem with other DNA-based methods in the forensic workflow. 

Using an approved Institutional Review Board (IRB) protocol, 100 samples each of urine, feces, saliva, vaginal fluid, menstrual blood, and semen were 
collected. The semen and urine samples were first collected in a container, then dried onto sterile cotton swabs at room temperature. Saliva, vaginal 
fluid, menstrual blood, and feces were collected onto cotton swabs and dried at room temperature. DNA was isolated and quantified using DNA 
extraction methods commonly used by the forensic community. The V9 region of the 18S rDNA was amplified using dual-index strategy as described 
by Kozich et al.1 Amplified products were purified, quantified, and pooled in equimolar concentration for paired-end sequencing on the MiSeq® FGx 
sequencing platform. The sequences will be analyzed using mothur version 1.39.4, and R version 3.4.0.2,3 Ensemble subspace classification methods 
will be developed for the identification of body fluid samples in a single test either alone or in combination with bacterial signatures associated with 
these body fluids. 

The 18S rDNA amplification resulted in two amplification products for most of the body fluid samples. Only those fragments of the target size were 
gel extracted and purified. For the same samples, microbial signatures based on 16S rDNA sequencing showed that except for female intimate samples 
(menstrual secretions, vaginal secretions, and female urine), the bacterial structure was significantly different between different body fluids. Most 
probably, an ensemble subspace classification method developed based on combined bacterial and eukaryotic community structure data will be able to 
differentiate even female intimate samples. 

In conclusion, this study will highlight eukaryotic community structure associated with a large number of human biological samples and will develop 
a method that will be able to identify all forensically relevant biological samples in a single test. 
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