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Keyword(s):

Proteomics is a powerful tool that can be applied to forensic casework samples to provide
information on the species, sex, or tissue of origin of a biological sample. Forensic
proteomics can be applied to evidentiary samples that are deteriorated or degraded such
that DNA results are not obtainable (i.e., manufactured wildlife products such as leathers),
or where DNA alone is insufficient to answer the question (i.e., body fluid or tissue
identification). As such, proteomics has the ability to enhance current forensic testing
capabilities and can provide valuable investigatory information even with the most
challenging or difficult forensic case-type samples. However, validation studies that define
the limitations of testing for proteomic case-type samples and conditions are lacking.

Although some case-type samples and conditions have already been tested in research and
pilot validation studies (e.g., limits of detection, mixtures, human and non-human fluids,
different substrates, commingled samples, aged samples, and environmentally-challenged
samples), further work is required. Several topics have been recognized as warranting
further study to expand upon SWGDAM guidelines for defining the limitations of case-type
sample testing and to ensure standardized methods are used for forensic proteomic
casework. Conditions that warrant further examination include limit of detection of
common targets, sensitivity of these targets, degree of specificity, ability to distinguish
between similar targets, and robustness in both environmental and chemical settings.

Proteomics, case-type samples, limitations of testing, degraded samples, validation studies |

Submitting subcommittee(s): | Forensic Proteomics Task Group | Date Approved: ‘ 4/2/2026 ‘

Background Information:

1. Does this research need address a gap(s) in a current or planned standard? (ex.: Field identification system
for on scene opioid detection and confirmation)

| Drafting of relevant standards to address this gap are in progress.

2. Areyou aware of any ongoing research that may address this research need that has not yet been published
(e.g., research presented in conference proceedings, studies that you or a colleague have participated in but
have yet to be published)?

Limited pilot studies to identify contributors in degraded or co-mingled samples such as bones, teeth, ivory, food
supplements, or cosmetics. Work is also being conducted to identify body fluids or tissues that are present in
complex mixtures or that are present in sample-limited amounts. However, no systematic studies to address or
to validate the range of limiting factors is known.

FINAL by: OSAC Program Office; Version 2, January 13, 2020 1



3. Key bibliographic references relating to this research need: (ex.: Toll, L., Standifer, K. M., Massotte, D., eds.
(2019). Current Topics in Opioid Research. Lausanne: Frontiers Media SA. doi: 10.3389/978-2-88963-180-3)

1.

Brandt, L. @., Schmidt, A. L., Mannering, U., Sarret, M., Kelstrup, C. D., Olsen, ]. V., & Cappellini, E. (2014).
Species identification of archaeological skin objects from Danish bogs: comparison between mass
spectrometry-based peptide sequencing and microscopy-based methods. PloS one, 9(9), e106875.
https://doi.org/10.1371/journal.pone.0106875

Karlsson, R., Gonzales-Siles, L., Boulund, F., Svensson-Stadler, L., Skovbjerg, S., Karlsson, A., Davidson, M.,
Hulth, S., Kristiansson, E., & Moore, E. R. (2015). Proteotyping: Proteomic characterization, classification
and identification of microorganisms--A prospectus. Systematic and applied microbiology, 38(4), 246-
257. https://doi.org/10.1016/j.syapm.2015.03.006

Mooradian, A. D., van der Post, S., Naegle, K. M., & Held, ]J. M. (2020). ProteoClade: A taxonomic toolkit for
multi-species and metaproteomic analysis. PLoS computational biology, 16(3), e1007741.
https://doi.org/10.1371/journal.pcbi.1007741

Sacco, M. A, & Aquila, I. (2023). Proteomics: A New Research Frontier in Forensic
Pathology. International journal of molecular sciences, 24(13), 10735.
https://doi.org/10.3390/ijms241310735

Scientific Working Group for DNA Analysis Methods (SWGDAM) Revised Validation Guidelines. Forensic
Science Communications. July 2004, 6(4).

Yang, H., Butler, E. R, Monier, S. A., Teubl, ], Fenyd, D., Ueberheide, B., & Siegel, D. (2021). A predictive
model for vertebrate bone identification from collagen using proteomic mass spectrometry. Scientific
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4. Review the annual operational/research needs published by the National Institute of Justice (NIJ) at
https://nij.ojp.gov/topics/articles/forensic-science-research-and-development-technology-working-group-

operational#latest? Is your research need identified by NIJ?

This research need would be included under the following Operational Requirements published by the NIJ in
February 2024:

Forensic Biology, Scientific Research: Foundational research related to the discriminatory power and
sensitivity of alternate biological analyses (e.g., proteomics, microbiome, plants, animals) to associate individuals
with crime scene evidence.

5. Inwhat ways would the research results improve current laboratory capabilities?

The ability to accept and test a wider range of source materials encountered in forensic casework would be
vastly increased.

6. Inwhat ways would the research results improve understanding of the scientific basis for the
subcommittee(s)?

The limitations of testing encountered in proteomics casework is not known and requires research prior to
validation for proteomics casework applications.
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7. In what ways would the research results improve services to the criminal justice system?

Being able to provide forensically-informative information on evidentiary sample types where the limitations of
testing had not previously been examined or documented would increase the ability to test difficult or degraded

samples relevant for casework.

8. Status assessment (I, I, I1I, or IV): I

Major gap in
current
knowledge

Minor gap in
current
knowledge

No or limited
currentresearch is
being conducted

Existing current
research is being
conducted

I11

This research need has been identified by one or more subcommittees of OSAC and is being provided as an

informational resource to the community.
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