Short Communication Journal of Medical Microbiology & Diagnosis
Volume 13:01, 2024

Genomic Sleuthing Microbial Forensics in Criminal Investiga-
tions

Sheng Zhao*
Department of Forensic Science, School of Basic Medical Sciences, Central South University, Changsha 410013, China

| t d t illegal dumping or pollution. By analyzing microbial communities in soil, water,
ntroauction or air samples, investigators can determine the source of contaminants and

hold responsible parties accountable.
In the realm of criminal investigations, the field of forensic science

continually evolves to hamess cutting-edge technologies that aid in solving Genomic sleuthing using microbial forensics has the potential to reopen
complex cases. One such advancement that has gained prominence in recent ~ ¢0!d cases and solve unsolved crimes. Microbial DNA collected from crime
years is genomic sleuthing through microbial forensics. This interdisciplinary ~ S¢@nes can be compared to databases of known microbial genomes, potentially
approach combines genomics, microbiology, and forensic science to analyze  INKIng cases that were previously thought to be unrelated. The vast amount
microbial DNA for investigative purposes. The unique genetic fingerprints  Of genomic data generated in microbial forensics raises concerns about data
of microorganisms offer a powerful tool for law enforcement agencies and  Privacy and security. Safeguarding this sensitive information is paramount
forensic experts to trace the origins of biological materials, link suspects to {0 Prevent unauthorized access and potential misuse. Interpreting microbial
crime scenes, and unravel intricate mysteries [1]. forensic data requires a high level of expertise. Validating the results and
ensuring the accuracy of the analyses are critical to avoid false conclusions
that could impact the course of an investigation or legal proceedings [4].

Description

The field of microbial forensics is still evolving, and the lack of standardized
protocols poses challenges in terms of reproducibility and consistency
across different laboratories. Establishing guidelines for sample collection,
processing, and analysis is essential for the reliability of results. The ethical
use of genomic sleuthing technologies in criminal investigations is a subject of
ongoing debate. Striking a balance between the potential benefits of solving
crimes and protecting individual rights and privacy is a complex challenge that
requires careful consideration. The anthrax attacks in 2001, which involved the
mailing of anthrax-laden letters, showcased the early application of microbial
forensics. By analyzing the unique genetic markers of the anthrax strain used
in the attacks, investigators were able to trace the source back to a specific
laboratory and identify the perpetrator.

Microbial forensics involves the analysis of microbial DNA, such as
that found in bacteria, viruses, and fungi, to gather information relevant to a
criminal investigation. Unlike human DNA, microbial DNA is highly diverse
and dynamic, providing investigators with a unique set of identifiers. These
identifiers can be used to establish connections between crime scenes, victims,
and suspects. Microbial forensics is particularly useful in cases involving
bioterrorism, foodborne illnesses, and environmental crimes. WGS involves
decoding the entire genetic material of a microorganism. This comprehensive
approach allows for a detailed analysis of the microbial genome, enabling the
identification of specific genetic markers that can be used for forensic purposes [2].

In criminal investigations, WGS is employed to compare microbial DNA
obtained from crime scenes with databases containing known microbial
genomes. This comparison helps identify the source of the microbial material
and establishes potential connections between different cases. SNP analysis
focuses on identifying variations in a single nucleotide within a DNA sequence.
This technique is valuable for pinpointing specific genetic differences between
microbial strains. In microbial forensics, SNP analysis can be instrumental
in establishing the relatedness of microbial samples. By comparing the SNP
profiles of different strains, investigators can determine the evolutionary
relationships and potential sources of the microorganisms under scrutiny [3].

A Listeria outbreak in 2011 linked to contaminated cantaloupes highlighted
the role of microbial forensics in foodborne illness investigations. Genomic
sleuthing helped authorities pinpoint the exact strain of Listeria responsible for
the outbreak, leading to targeted recalls and prevention measures. Continued
advancements in DNA sequencing technologies, bioinformatics, and data
analysis tools will enhance the capabilities of microbial forensics. Faster and
more cost-effective sequencing methods will facilitate broader implementation
in criminal investigations. Given the global nature of many crimes, fostering
international collaboration in microbial forensics is essential. Establishing
standardized practices and sharing databases across borders can improve

Microbial forensics plays a crucial role in investigating biological threats the accuracy and effectiveness of investigations. Training forensic scientists,
and acts of bioterrorism. By analyzing the genetic makeup of pathogens, law enforcement personnel, and legal professionals in the principles and
investigators can trace the origin of a bioweapon and identify those responsible techniques of microbial forensics is crucial for its successful integration into
for its deployment. In cases of foodborne illnesses, microbial forensics can be criminal investigations. Educational programs and professional development
used to trace the contamination back to its source. By analyzing the genetic opportunities can help build the expertise required for the field [5].
fingerprints of the responsible microorganisms, investigators can identify the
specific strain and track its distribution in the food supply chain. Microbial
forensics is increasingly employed in cases of environmental crimes, such as

Conclusion

— Genomic sleuthing through microbial forensics represents a powerful
"Address for Correspondence: Sheng Zhao, Department of Forensic Science,  tool in the arsenal of forensic scientists and law enforcement agencies. The
School of Basic Medical Sciences, Central South University, Changsha 410013, ability to decipher the unique genetic signatures of microorganisms opens

China; _E'm“ilf zhaosheng@gma'il.c.'om o new avenues for solving crimes, from bioterrorism and foodbore outbreaks
Copyright: © 2024 Zhao S. This is an open-access article distributed under the o environmental offenses and cold cases. However, the ethical use of these
terms of the Creative Commons Attribution License, which permits unrestricted technologies must be carefully considered, and ongoing efforts to address
use, distribution, and reproduction in any medium, provided the original author challenges related to data privacy sta’ndardization and interpretation

and source are credited. . . S }

Received: 01 Januarv. 2024 Manuscriot No. immd-24-126775: Editor Assigned: are essential for the responsible advancement of microbial forensics. As
og‘ﬁrﬁafy 204 Pr)gQC No P-1267$5' Réjv iowed: 17 January, 2024 Q% No technology continues to progress, the intersection of genomics and criminal
Q-126775: i‘x‘eviséd: 93 Januéry, 2024, Nianuscript N.o. R-126775;’ Publi’shed: 31' investigations promises to unravel even the most complex mysteries, bringing

January, 2024, DOI: 10.37421/2161-0703.2024.13.445 jUStiCG to victims and closure to unresolved cases.


mailto:zhaosheng@gmail.com

Zhao S.

J Med Microb Diagn, Volume 13:01, 2024

Acknowledgement

None.

Conflict of Interest

None.

References
1. Henssge, Claus and Burkhard Madea. "Estimation of the time since death." Foren-
sic Sci Int 165 (2007): 182-184.

2. lsaacs, A. M., J. R. Melvin, L. R. Simson and L. S. Cronholm. "Bacterial transmigra-
tion as an indicator of time of death." J Forensic Sci 29 (1984): 412-417.

3. Carter, David O., David Yellowlees and Mark Tibbett. "Cadaver decomposition in
terrestrial ecosystems." Sci Nat 94 (2007): 12-24.

Page 2 of 2

Tozzo, Pamela, Irene Amico, Arianna Delicati and Luciana Caenazzo, et al. "Post-
mortem interval and microbiome analysis through 16S rRNA analysis: A systematic
review." Diagnostics 12 (2022): 2641.

Hyde, Embriette R., Daniel P. Haarmann, Aaron M. Lynne and Joseph F. Petrosino.
"The living dead: Bacterial community structure of a cadaver at the onset and end of
the bloat stage of decomposition." PloS one 8 (2013): e77733.

How to cite this article: Zhao, Sheng. “Genomic Sleuthing Microbial
Forensics in Criminal Investigations.” J Med Microb Diagn 13 (2024): 445.



https://www.sciencedirect.com/science/article/pii/S0379073806003185
https://www.astm.org/jfs11687j.html
https://www.astm.org/jfs11687j.html
https://link.springer.com/article/10.1007/s00114-006-0159-1
https://link.springer.com/article/10.1007/s00114-006-0159-1
https://www.mdpi.com/2075-4418/12/11/2641
https://www.mdpi.com/2075-4418/12/11/2641
https://www.mdpi.com/2075-4418/12/11/2641
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0077733
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0077733

