
INTERPRETATION AND VALIDATION OF SINGLE AND MIXED 

SPERM CELL ELECTROPHEROGRAMS WITH EESCIt

• In this study, we evaluated the ability of EESCIt  ― a single-cell 

probabilistic assessor ― to evaluate electropherograms of sperm cells 

given (non-) contribution and a clustering.

• We evaluate the question regarding who donated to an admixture of sperm 

scEPGs

• The test set included the following, with a key feature being that ground 

truth donor(s) were known :

• 121 singlets (i.e., individual haploid sperm cells) from six donors

• 33 admixtures made from the 121 single-cell electropherograms 

(scEPGs), with varying numbers of contributors (2-5), varying numbers 

of scEPGs (17-75), and multifarious minor contributor ratios (3.5 to 50 

%)

• Evaluations exhibited unequivocal discrimination of the H1- and H2-true 

test classes despite haploid scEPGs containing only half of the 

information compared to diploid scEPGs.

ABSTRACT

SINGLETS; s=121

Figure A: Histogram reporting the allele detection 

rate, per scEPG. The mode of [0.7,0.8) shows that 

most scEPGs carry signal in 70-80% of their allele 

positions.

Figure C: Histogram reporting WoEs for H1-true 

and H2-true test class for singlets, with no overlap 

between the two test classes, H1-true and H2-true.

Figure D: Scatter plot showing the relationship 

between log10LR and the total intensity [RFU] 

carried by each scEPG. The slope shows that 

we retain 1 WoE for every ca. 1200 RFU carried 

by the singlet when H1-true, and plateaus at 

8000 RFU.
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Figure E: Dot plot reporting broadness 

of admixture factor space, consisting of 

2- to 5- donors, 17-75 scEPGs, and 

minor contributors with as low as 3.5% 

(or 2-cells). 
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Figure F: Stacked plot depicting the 

fraction of scEPGs within an admixture 

whose allele detection was 17 to 100%. 
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Figure H: Scatter plot of the 

admixture’s WoE for each PoI, 

separated by ntrue, and I = at least 

one donor giving less than 20% of 

scEPGs in the admixture. (●) = H2- 

POI, and (colored) = H1-POI; i.e. 

(number of scEPGs donated by 

each POI) in the admixture.

Figure G: Histogram reporting the WoE for the H1-true and 

H2-true test for admixtures.

Figure I: Average computational 

time, in seconds, per PoI 

comparison, separated by total 

number of cells in the admixture 

and ntrue. 
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Figure B: Boxplot showing the 

total intensity carried by each 

scEPGs in RFU. Y-axis lists for 

Minimum, 2nd, 3rd, 4th, 

maximum values.

Maximum:22209

3rd Quartile:9501

Median:7347

1st Quartile: 5461

Minimum:1466

• EESCIt  ’s predictions are 

calibrated, and no WoE pointed in 

the wrong direction – i.e., in no 

instance did haploids support the 

counter hypothesis.

• EESCIt  is still relatively assertive, 

even with individuated haploid 

scEPGs that carry half of the 

donor’s genetic information.

We will confirm that EESCIt  ’s WoE 

calibration and discrimination hold at 

source-level – i.e., at the level of cell-

type – by evaluating across a series of 

admixtures containing sperm blood, 

and epithelial cells.
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