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Background

Methods

Kidney tissue yields exceptionally high quantities of DNA in comparison to brain and heart. Yields from 
all kits tested were sufficient, indicating that several kits will work for these tissues. Future work will 
determine the presence of enzyme inhibitors and average molecular weight of the DNA extracted. Other 
tissues will be tested, including compact bone and adipose tissue, which may require modified protocols 
for extraction. 

Extractions have been performed using the following 
kits: DNEasy Blood and Tissue Kit (Qiagen), 
GeneJET Genomic DNA Purification Kit 
(ThermoFisher Scientific). Quantity has been tested 
using a Qubit Fluorometer (Thermo Fisher 
Scientific). Several more kits are currently being 
tested. Extracted DNA will be tested for inhibitors 
using quantitative polymerase chain reaction 
(qPCR). 

Several kits can be used to obtain high 
molecular weight DNA from tissues

Figure 2. Yield of DNA from different extractions (ng of DNA from 1 mg of tissue). DNA was extracted from 
tissues using four different DNA extraction kits: Qiagen DNA Mini, Cytiva Genomic Prep, Thermo Fisher GeneJet, 
N.E.B. High Molecular Weight Tissue Kit. Zero yields are shown in place of untested experiments. 

Conclusion

Results

Figure 1. adapted from 
Young et al. 2015 Annu Rev 
Nutr. Various cytosine 
modifications change with 
tissues and in disease states, 
necessitating extraction of 
DNA directly from tissues. 

PCR Inhibitors:
Myoglobin  Fats
Hemoglobin  Calcium
Bilirubin   Magnesium
Antibodies  Bile Salts
Heparin   Urea
Collagen   Melanin
Lactoferrin  Hormones
Polysaccharides

• Studying somatic mutations and epigenetic 
modifications requires DNA to be extracted from 
specific tissues.

• DNA extraction kits are traditionally designed for 
liquid tissues, but several exist for solid tissues.

• Several enzymatic inhibitors are present in 
tissues, and different kits are good at removing 
different inhibitors.

• We are testing 30 different extraction kits to 
determine which kits work for which tissues.

Picture 1: Tissue 
homogenizer similar to 
the one used for 
homogenization of organs

Organs Tested:
Heart  Skin
Liver  Lungs
Spleen  Kidneys
Pancreas Brain
Testicles  Bone
Adrenal Glands
Bone Marrow
Skeletal Muscle
Adipose Tissue

0

500

1000

1500

2000

Kidney Brain Heart
Qiagen DNA Mini Cytiva Genomic Prep GeneJet NEB HMW

N
an

og
ra

m
s o

f D
N

A
 p

er
 1

 m
g 

tis
su

e

Figure 2. Yield of DNA from different extractions (ng of DNA from 1 mg of tissue). DNA was extracted from 
tissues using four different DNA extraction kits: Qiagen DNA Mini, Cytiva Genomic Prep, Thermo Fisher GeneJet, 
N.E.B. High Molecular Weight Tissue Kit. Zero yields are shown in place of untested experiments. 
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