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« First step in the forensic biology workflow
« Screening tool for presence of biological fluids
+ Locate best stain area to swab/cut for DNA analysis

« Investigative leads mﬁ A‘a‘ 6b
Green Mountain DNA Conference L w7 e 8@8 ‘;vuﬂ: %ﬁ\ Vm m

« Story corroborations

July 2024 e
Sarah Williams | A Lﬁﬂ AT T
\ :‘ ¥ e (O - abhed
Virginia Commownealth University \ | /L;‘;

et Y 113

Sen, Ti

FR—

« Full Serology services Blood Semen saliva Urine  Feces
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i Tllberolonyjsendces Hybrid Approaches for Semen testing:
- Efficient approaches: * AP Presumptive tests with no microscopy
+ VADFS « Direct to DNA

+ Blood: Luminol screening, PTMB presumptive test
« Semen: ALS, AP presumptive test, microscopic ID, p30 under specific circumstances
* Abbreviated screening possible

« Vag. Secretions, Saliva, Perspiration/Touch, Urine, Feces: no testing * AP Presumptive tests with P30

-« NY OCME B 5 o + Reduce hours spent screening slides
« ALS + Phenolphthalein
+ All sexual assault samples: Zygem Y-screening prior to traditional extraction
perm ID on F2 only under special circumstances
« P30and a-amylase LF tests for certain circumstances

+ No Serology
+ DNA based quants
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Sperm and Nonsperm fraction quantification data used to infer
presence of sperm

* NOT male and female fractions

« Sperm and Nonsperm fractions?

« Better called Fractions 1 and 2?

Near Infrared and hyperspectral detection of latent blood using handheld
device
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&MS for Proteomics: Produces spectra of the masses of the molecules
comprising sample
<& By ionizing chemical compounds to generate charged molecules or molecule
fragments and measuring their mass-to-charge ratios
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Nature Methods 10, 28-34 (2013)
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« Traditional Serological methods

« Validated molecular approaches
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mRNA Analysis:
« The intermediate between DNA and protein

« Exists as a “usable mobile copy” of DNA to make
proteins

» DNA transcribed only for proteins made in/used by
the cell and/or tissue

« Spatial & temporal differences derive from
combinatorial interactions b/t transcription factors,
chromatin state, and enhancer/silencer regions in DNA
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Science International; Genetics, 33, 2018, 136-146. htps:  /dol.org/10.101

* cSNPs - coding region SNPs

« Provide connection between
mRNA and DNA of donor
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Fig. 1. Percentag et = C T 0 @B, (e for the six
'SaMPpgy tYPESEAYT IR the 33 markers based on CLR transformed read counts from the 183 samples. The darker and bigger
the circes, ihe mark: correlation,

Forensic Sci Int Genel, 2018 May;34:37-48.

Hanson et al. IJLM 2023

» Diamond Nucleic Acid Dye
« External groove binding dye

@If we can separate cells *prior* to extraction, we can minimize
mixture deconvolution issues
< Reduce analysis time

) @ Reduced court challenges of mixture interpretations
» Demonstrated on objects,

fingerprint lift tape, saliva, hair, li
pn-ﬁtsp 3 2 « DEP Array

* Micromanipulation
« Optical Trapping

« Flow Cytometry
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« image algorithms identify cell
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« Electric gates combine similar =t stereoscope -
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Optical Trapping ’ - Il

i Flow Cytometry
« Laser beam that uses an objective BB B B B B « Can we use autofluorescence =
1;;; t%n;:n anicecg{efr ;nlcroscope to T . = e signatures to separate cell ] Buccal
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« Optical trap can hold a particle in
its center (focus spot)

« Allows the trapped particle to be
gently maneuvered

EH 23] (2] B4
isolated using optical
rapping. This data demonstrates Ihe ab.lny o obtain a full high quality, single-|

* Research in biomedical applications  source STR profile from as few as 6 cells.
Valle et al. JFS 2023 Blood
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Methylation signatures for body s "efosbe Analysis Methods: E
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Analysis method: Methylation
SNaPshot

A methylation-sensitive siri&l)e nucleotide

primer extension (Ms-SNu.

Process:

- Sodium bisulfate conversion of C to U (read as
T), methylated C remains C.

- Primer adjacent to methylation siteand
appropriate ddNTP incorporated

- Fragment analysis on CE

Lin et al, FSI:G 2016,25:157-165
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Yellow to red color scale presents high to low
digestion score values. Number of samples: 10
semen, 49 buccal mucosa, 49 saliva, 46 blood,
7 menstrual blood, and 17 vaginal secretion
samples from own sample collection, as well
as 38 blood and 10 semen GEDNAP samples.

1 White gaps represent no data, because no Y-
o s chromosomal marker can be detected for

! female samples
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Int J Legal Med, 2024; 138(2): 375-393)
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» 16S ribosomal RNA gene
« Single conserved primer

Table 4
Confusion

the XG actual and predicted
body fluid in blind validation samples (%) at a 6000 read cutoff for blood (BL),
feces (FE), female intimate (FI), saliva (SA), semen (SE), and male urine (UM).
Female intimate samples include menstrual blood, vaginal fluid, and female

locations, sequence urine.
variation between ==
families/genus/species . - :o ': "u ““ s: ”:‘
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« Small, non-coding RNAs (18-25 i . = i .
nucleotidesg trtn)at?;suppre(ss protein Q’ ; > ! Build on the strengths of each biomarker - none are perfect!
expression by binding to messenger s | |
RNAin the cytosol i, g .
2 . O * mRNA panels + lactobacillus primer sets for increased confidence
. Aﬁsistfin regulz?)tory processes and T e cane i iy e e in vaginal secretions (in practice)
therefore can be: Table 2 Buids within the exparnded pop ctwe: exatustod
- Consistently expressed in all tissues : shmpaonl peieng e kel _ . )
« Tissue-specific Fw= T o Gl i « Combined microbial and miRNA panel (qPCR-based)
y Tssification Another Body Fluid ther
+ Encapsulation in proteins and lipid E ';E éﬁ 31-‘; gg . . . -
vteslljgll%s provide protection and — prd brposed ] oo « Combined methylation and microbial DNA panel (qQPCR-based)
StaRiuLy, Sren o Sooon o o
« Detectable in DNA extracts Yeg » 0% i Lo

Seashols-Williams et al. Electrophoresis 2016




BFID continues to be an important part of the analysis workflow
for many forensic cases

New Markers/Systems should be:
« Informative with confidence intervals
* Robust
* Sensitive
* Able to discriminate mixtures
« Streamlined implementation -OR- NO extra effort - put the markers into a larger HTS panel
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