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Cell-free DNA (cfDNA) is DNA which partially circulates outside of cells in blood
or urine. Based on its origin and size, the extracted cfDNA is commonly
distinguished into cfDNA resulting from apoptosis (~166 bp) and cfDNA resulting
from necrosis (~10,000 bp).
Higher death rates of adipocytes in obesity are accompanied by accelerated
cellular turnover and followed by active remodeling of adipose tissue (AT)
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BACKGROUND & AIM

Extraction of cfDNA:
- MagMax™ Cell-free DNA Isolation Kit (Applied   
Biosystems)
- quantitative real-time reverse transcriptase PCR 

(qRT-PCR) using SYBR Green methodology

Sorbs cohort:
anthropometricparameters n = 851

gender(n, female, male) 527/324

age(years) 48 ± 16

body-massindex (kg/m²) 26.87 ± 4.94

i tt hi ti 0 87 ± 0 10cellular turnover and followed by active remodeling of adipose tissue (AT)
resulting in an increased release of cfDNA into the circulation (1). It has recently
been shown that obesity-induced cfDNA release from adipocytes stimulates
chronic AT inflammation (2).

Circulating cfDNA in the blood has been postulated to be a promising biomarker
in pathological conditions, such as cancer, fetal chromosomal aberrations or
cardiovascular diseases (3, 4). In addition to the predictive function of cfDNA in
prenatal and cancer diagnostics, there is emerging evidence that cfDNA may be
involved in metabolic disease as well. It has been shown that AT dysfunction

if t d i i i d l t b li d t b li f ti i l di

cf DNA fragments:
waist-to-hip-ratio 0.87 ± 0.10

bodyfat (%) 21.28 ± 9.27

glucosemetabolism

NGT/IGT/T2D (n) 638/102/88

fastingglucose (mmol/l) 5.54 ± 1.24

fastinginsulin (μU/mL) 5.80 ± 3.81

HOMA-B 59.92 ± 75.47

HOMA-IR 1.78 ± 1.45

Stumvoll index 0.09 ± 0.03

HbA1c (%) 5.48 ± 0.65

inflammatorymarkers

( / ) 4manifested in impaired glucose metabolism and metabolic functions including
insulin resistance as well as tissue inflammation leads to the release of cfDNA (1,
2).

CfDNA further activates the macrophages of the visceral AT via Toll-like-receptor
9 (TLR9) (2, 5), which causes a low-grade inflammation of the adipose tissue,
thus further promoting insulin resistance (6) and contributing to the vicious circle.

The aim was to test the relevance of circulating cfDNA in metabolic disease.

The subtraction (106 bp fragment quantity minus 384
bp fragment quantity) corresponded to the quantity of
cfDNA fragments with a length between 106 bp and
384 bp (which comes from apoptosis).

RESULTS

Statistics: Spearman 
correlation

base pairs

• two primer sets for beta-actin-gene (ACTB)
• ACTB106 primer: DNA fragments > 106bp
• ACTB384 primer: DNA fragments > 384 bp

C-reactiveprotein(mg/L) 2.39 ± 4.01

chemerin(ng/mL) 121.74 ± 42.45

progranulin(ng/mL) 110.33 ± 28.32

cfDNA was increased in patients with
proinflammatory adipokines (P<0.005)
• positive correlation with chemerin, 

progranulin, C-reactive protein (CRP)

impaired glucose metabolism (all P<0.006)
• positive correlation with fasting insulin, 

HOMA B  HOMA IR (homeostasis model 

RESULTS

higher mean cfDNA concentrations in subjects with 
medically treated type 2 diabetes (T2D) or with 
impaired fasting glucose (IFG) or impaired glucose 
tolerance (IGT)

cfDNA levels comparable between women and men 
(P=0.203)
age ranges from 18 to 88 years, with an average age 
of 48 years.
subjects in upper cfDNA tertiles had significantly 
• higher fasting insulin (A)
• higher HOMA-IR (B) (homeostasis model assessment; 

index for insulin resistance) HOMA-B, HOMA-IR (homeostasis model 
assessment; index for insulin secretion and 
insulin resistance) 

• negative correlation with Stumvoll index

index for insulin resistance) 
• lower Stumvoll index (C) (index for insulin sensitivity)
• higher levels of proinflammatory markers

(C-reactive protein (D), chemerin (E), progranulin (F))
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