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I. Goals and Objectives  

Part I: To examine the effects of a freshwater lake and river on DNA recovery from 
skeletal remains in aquatic environments 

Objectives: 

 To determine which extraction method, organic phenol-chloroform or solid-phase, 
and bone type, rib or scapula, is better for DNA recovery from skeletal remains in 
freshwater 

 Identify variance of DNA recovery in different bones and bodies of water (e.g. 
freshwater river and lake) 

 
Part II: To determine the extent of microbial colonization and pattern of succession 
that are involved in the aquatic decomposition of skeletal remains 

Objectives: 

 To use microbes to estimate post-mortem submersion interval (PMSI)  
 Identify variance in microbial succession and potential indicator species in different 

bone types and bodies of water  
 

Scholarly Products:  
Manuscripts in Preparation  
Development of quantitative PCR (qPCR) based method for studying temporal DNA 
degradation in waterlogged bone 
Thornton, I., Cartozzo, C., Mays, D., Singh, B. and Simmons, T.  

 
II. Accomplishments and Scholarly Products 

Part I: To examine the effects of a freshwater lake and river on DNA recovery from 
skeletal remains in aquatic environments 
Progress: Complete  
 
We have concluded the field collection portion of the project and begun laboratory 
analyses. All samples (~400) have undergone DNA extraction, using ChargeSwitch® 
gDNA Plant Kit and traditional organic extraction. If samples did not successfully 
amplify, then they were purified via DNeasy Powerclean Pro Cleanup Kit. After 
purification, samples were quantified using porcine specific primers (SW240) and 
SYBR green technology.  
 
While it was initially proposed that we would purchase the AnimalType (pig) Kit to 
generate short tandem repeat profiles (STR profies), difficulty in product ordering 
resulting in the creation of a porcine specific STR kit (4 loci and amelogenin), using 
genomic pig DNA. The kit was utilized to analyze a subset of the initially proposed 
samples and has yet to be validated. Resulting profiles were assessed and compared 
by both bone types, extraction methods, locations and collection period (accumulated 
degree days) by examining peak presence or absence and the percent of complete 
profiles.  
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Part II: To determine the extent of microbial colonization and pattern of succession 
that are involved in the aquatic decomposition of skeletal remains 
Progress: Complete 

As reported in Part I, we have concluded the field portion along with DNA extraction 
(ChargeSwitch® gDNA Plant Kit) and purification (DNeasy Powerclean Pro Cleanup 
Kit). Additionally, library preparation and sequencing via Illumina MiSeq FGx has been 
completed for both field sites (Henley Lake and James River at the Rice Rivers 
Center). In addition to surveying the microbial composition (16S rDNA) of waterlogged 
bone, we were also able to process the same samples for eukaryotic communities 
(18S rDNA) 
 
The resulting sequences were analyzed using a new workflow and framework, which 
included a mixture of mothur and R software. The new method was used to evaluate 
environmental parameters, sample types, field locations, 16S rDNA/18S rDNA and 
model development. While we hoped to assess and quantify the differences in 
microbial communities obtained from different sampling methods, such as bone 
powder and swabs, we were unable to order the necessary supplies, as a result of the 
COVID19 shutdown. Therefore, we encourage future studies to explore different 
sampling methods before implementation into forensic casework.  
 
Scholarly Products:  
Manuscripts in Preparation  
Postmortem Submersion Interval (PMSI) Estimation for the Microbiome of Sus scrofa 
Bone in a Freshwater Lake. (Submitted to Environmental Microbiology) 
Cartozzo, C., Simmons, T., Swall, J. and Singh, B.  

 
Postmortem Submersion Interval (PMSI) Estimation for the Microbiome of Sus scrofa 
Bone in a Freshwater River. (Submitted to Forensic Science International)  
Cartozzo, C., Singh. B., Swall, J. and Simmons, T. 
 
The Microbiome Associated with Sus scrofa Bone from Lacustrine and Riverine 
Environments in Virginia 
Cartozzo, C., Simmons, T., Swall, J. and Singh, B.  
  
The Impact of Submersion in Aquatic Environments on STR Profile Development 
from Sus scrofa Skeletal Elements 
Cartozzo, C., Singh. B., Swall, J. and Simmons, T. 

 
Prediction of Minimum Postmortem Submersion Interval Based on Eukaryotic 
Community Succession on Skeletal Remains Recovered from a Lentic Environment  
Randall, S., Cartozzo, C., Simmons, T., Swall, J. and Singh, B.  

 
Prediction of Minimum Postmortem Submersion Interval Based on Eukaryotic 
Community Succession on Skeletal Remains Recovered from a Lotic Environment  
Randall, S., Cartozzo, C., Simmons, T., Swall, J. and Singh, B.  
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Conference Presentations 
2020 American Academy of Forensic Sciences, Anaheim, CA (Poster) 

 Modeling Postmortem Submersion Interval (PMSI) Estimation From the 
Microbiome of Bone in a Fresh Water Lake, E46, p 586 
Claire Cartozzo M.S*, Baneshwar Singh Ph.D, Jenise Swall Ph.D and Tal 
Simmons Ph.D  

 Postmortem Submersion Interval (PMSI) Estimation from the Microbiome of 
Bone in a Freshwater River, A132, p 176 
Claire Cartozzo M.S*, Baneshwar Singh Ph.D, Jenise Swall Ph.D and Tal 
Simmons Ph.D  

 Creating a Quantitative Polymerase Chain Reaction (qPCR) Based Method for 
Studying Temporal DNA Degradation in Waterlogged Bone, H69, p 812  
Isis Thornton*, Claire Cartozzo M.S, D’Arcy Mays Ph.D, Baneshwar Singh 
Ph.D, and Tal Simmons Ph.D 
 

2020 American Academy of Forensic Sciences, Anaheim, CA  (Oral) 
 Estimating the Postmortem Submersion Interval (PMSI) from the Microbiome 

of Bone from Lacustrine and Riverine Environments in Virginia, H159, p 902 
Claire Cartozzo M.S*, Baneshwar Singh Ph.D, Jenise Swall Ph.D and Tal 
Simmons Ph.D  

 Prediction of Minimum Postmortem Submersion Interval (PMSImin) Based on 
Eukaryotic Community Succession on Skeletal Remains Recovered From an 
Aquatic Environment, A97, p 140 
Sala Randall*, Claire Cartozzo M.S, Tal Simmons Ph.D, Jenise Swall Ph.D 
and Baneshwar Singh Ph.D  

 
2019 American Academy of Forensic Sciences, Baltimore, MD (Poster) 

 Postmortem Submersion Interval (PMSI) Estimation from the Microbiome of 
Bone in a Freshwater Lake Across 4,750 Accumulated Degree Days, H30, p 
251 
Claire Cartozzo M.S*, Tal Simmons Ph.D and Baneshwar Singh Ph.D  

 
2018 American Academy of Forensic Sciences, Seattle, WA (Oral) 

 Predicting the Postmortem Submersion Interval from the Microbiome of Bone in 
a Freshwater Lake, A87, p 127 
Claire Cartozzo M.S.*, Baneshwar Singh Ph.D, and Tal Simmons Ph.D 

 

III. Training and Professional Development 
 
Training and professional development of the PI, Claire Cartozzo, continued through 
laboratory analyses (i.e primer design, porcine-specific STR kit design) and by 
increasing her professional network. Specifically, she attended the microbiome 
shareholders meeting at the 2019 American Academy of Forensic Sciences annual 
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conference. Regarding laboratory skills, she has gained further experience with the 
Illumina MiSeq, has been exposed to primer selection for the ABI 7500 Real-Time 
instrument and learned how to design reactions for capillary electrophoresis fragment 
analysis. Finally, she had the opportunity to mentor both undergraduate and graduate 
students in the VCU FRSC Molecular Biology Lab.  
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