
• EDTA plasma was collected from healthy individuals 

as wells as patients with benign disease (N=347) and 

suspicion of sepsis (N=155).

• Circulating nucleosome levels were measured using 

an H3.1 Nu.Q® Assay 

•Cell free DNA was isolated using the MAGic Bead cell 

free DNA isolation kit (Zymo). DNA libraries prepared 

and sequenced using Oxford Nanopore Technologies 

PromethION R10.4.1 flow cells and the P2i sequencer. 

• Base and modification calling were performed using 

the ONT Dorado basecaller, and a custom pipeline for 

methylation and fragmentomic sequence analysis, 

including cell of origin analysis.
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MethodsRationale

Background

Results
• Cell-free (cf) DNA is released into the bloodstream as 

the result of cell death and can come from various cell 

types.

•The majority of cell free DNA circulates as 

nucleosomes, which are the core component of 

chromatin and contain DNA and a protein core 

(octamer).

• Cell-free DNA retains hallmarks indicating the cell or 

tissue of origin from which it derived. 

• Cell free nucleosomes are rapidly cleared from 

circulation, thus circulating nucleosome levels can 

provide real time insight into patient health.

• Identifying the source of cfDNA can provide important 

information regarding patient health. 

Nu.Q® Assay

Pre-analytic conditions affect nucleosome measurements H3.1 Nucleosome levels across disease

Neutrophil Extracellular Traps 

(NETs)

A neutrophil granulocyte (yellow) has ejected a NET (green) to capture bacteria 

(purple). A red blood cell (orange) is also trapped in the NET.
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Excessive NET formation can 

lead to Thrombus formation
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• Neutrophils are the most abundant type of white 

blood cell that act as a first line of defense against 

infections

•Neutrophils release weblike structures called NETs 

that trap pathogens and prevent them from spreading

•Accumulation of NETs can lead to Thrombus 

formation and organ damage

Disorder type n Percentage
Average                  

h31 values
Median                      

h31 values
SD  Min  Max 

Infections 140 40 16.1 11.8 16.8 2.5 130.1

Cardiac Circulatory 79 23 23.5 14.5 30.4 2.2 193.1

Endocrine 60 17 13.6 10.8 9 3 51.1

Autoimmune 58 17 17.3 13.7 16.4 5.6 116.2

Nerogenerative 6 2 14.1 15.2 5.6 7 22.1

Autoimmune Infections 1 0 8.6 8.6 NA 8.6 8.6

Cardiac Endocrine 1 0 20.8 20.8 NA 20.8 20.8

NA 2 1 7.3 7.3 3.3 5 9.7

Adjudicated DX 
Draw  
time 

n Mean Median SD Min Max 

Not Sepsis 

 

0 102 131.5 65.7 312.9 8.8 2,953.6 

24 78 227.8 101.7 513.2 10.5 4,382.1 

48 53 247.0 128.3 343.5 8.9 1,818.7 

72 19 322.5 171.5 558.6 13.4 2,549.2 

96 5 214.7 106.7 266.5 56.6 687.1 

Sepsis or             
Septic Shock 

 

0 53 332.7 132.3 854.6 7.5 6,000.0 

24 44 159.9 108.7 179.6 14.4 811.0 

48 29 347.0 113.5 901.7 7.7 4,948.8 

72 14 405.3 118.6 731.0 42.6 2,751.1 

96 5 496.8 423.5 380.8 137.0 1,089.8 

 

A second high speed spin is required when plasma prep (WT) tubes are used but not when 

traditional LT tubes are used. 

Fragment length (log scale)
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% of DNA sequenced
0.0% 1.5%

Cell Free DNA is largely mono- and di-nucleosome in length 

with some samples having high molecular weight DNA

• All p-values use two-tailed Mann-Whitney

Normal/

Benign
Suspected 

of Sepsis

Normal/

Benign
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of Sepsis

Significantly more cfDNA is derived from Neutrophils in 

patients suspected of sepsis compared to benign conditions
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Conclusions

Methylation cell of origin (ONT) Clinical liver marker

Organ derived cf DNA can be detected and levels 

increase prior to clinical markers of organ failure

• Nucleosome levels and cfDNA correlate with disease 

state

• cfDNA can identify cell of origin and provide clinically 

relevant information
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