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Forensic DNA pipelines are complex systems, where each step 

influences outcomes of subsequent steps

• The E  in the likelihood ratio, 𝑳𝑹 =
Pr(𝑬|𝐻𝑝,𝑁,𝐼)

Pr(𝑬|𝐻𝑑,𝑁,𝐼)
, is influenced by 

processing, threshold and high-pass artifact filtering decisions

• The N indicates number of contributors (NOC), and is assigned

• The I is context, and is assigned

In Single-cell analysis n = 1 and i= Inone, simplifying interpretation

Leukocyte

0

-40

40

100,000ΣPkHt

L
o

g
1
0
 L

R
, 

e
a

c
h

 c
e

ll

0

Epithelial

ΣPkHt

0

-40

40

100,000

L
o

g
1
0
 L

R
, 

e
a

c
h

 c
e

ll

0

● Model Based Clustering was 

performed using “mclust” as implemented 

in R [1]. 

● Each cluster was run in EESCIt – a 

probabilistic system that interprets 

clusters of single-cell data, standing for 

Evidentiary Evaluation of Single Cells – 

against the true contributor. Heat maps 

show that most admixtures resulted in 

Log10LR(C|Hp-true) of at least 25, 

regardless of sample complexity. 

C=cluster

Conclusion
1. Model Based Clustering 

is a credible means by 

which to cluster scEPGs.

2. Single cell pipelines have 

forensic relevance since 

Log10(C|Hp-true) ≥ 25 for 

most clusters, and stays 

at that value regardless 

of admixture complexity.

3. Log10LR(C|Hp-true) are 

robust to overclustering, 

showing the legitimacy 

of single cell genetics to 

the forensic domain.
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● These scatter plots give an overview of the quality of the data, or level of 

genetic information, inherent in each of the 643 single cell 

electropherograms used to construct 630 single-cell admixtures ranging 

from 2- to 5- contributors and containing up to 75 cells, where the proportion 

of the smallest contributor was as low as 3.5%.  

● The scatter plots show Log10LR for each cell against the sum of the peak 

height (ΣPkHt) across the single cell electropherogram. When each cell was 

run against a true contributor, only 6 of 643 resulted in Log10LR < 0. These 

were generally the result of overexpressed stutter. When each sample was 

run against a false contributor the  Log10LR was always ≤ -40. 

● Overall, scEPGs carry sufficient data for single-cell analysis.

● The histograms show that most of the time there is correct clustering, and when overclustering occurs, it usually 

only renders one additional cluster. 

● The heat maps show Log10LR(C|Hp-true) for each cluster, C, plotted against the number of cells in a cluster, and 

separated by clustering outcome. Log10LR(C|Hp-true) remain constant regardless of whether there were more 

clusters than TrueNOC, or the number of scEPGs in a cluster.
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630 mixtures

True

NOC

Single Cell

Run Time 

[min:sec]

2 01:04 

3 02:16

4 04:05

5 06:21

The above table gives run 

times of single cell analysis 

for 2- to 5- person mixtures.
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