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Three methods for extracting human genomic DNA from fresh and frozen blood samples: a comparison study
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[ Abstract | Objective To compare the efficacies of three methods (Qiagen kit, Tiangen kit and modified manual
extraction) for extracting human genomic DNA from fresh and frozen blood samples. Methods Twenty samples of intravenous
whole blood (5 ml./sample) were collected from pancreatic cancer patients and centrifuged. Each sample was then divided into
fresh and frozen samples. Human genomic DNA was extracted from the fresh blood samples within 12 h by the three methods:
Qiagen kit, Tiangen kit and modified manual extraction. The frozen sample was thawed to room temperature after preserved at
—40°C for 72 h and the DNA was extracted by the same three methods. The integrity of the DNA products was examined by
agarose gel electrophoresis; the purity and concentration were examined by nucleic acid protein detector; and the cost and time
spent of the 3 methods were evaluated. Results The DNA integrity by the modified manual method was better than those of the
other two methods using kits. As for purity, some frozen samples presented ghost peaks of contamination. As for the yield of
the DNA products, the Qiagen kit was superior to Tiangen kit for both fresh and frozen samples. The yield of modified manual
method was similar to that of Tiangen kit for frozen samples, and was the lowest one for fresh samples. Methods using kit took
less time but cost more. Conclusion The modified manual extraction can obtain longer and more intact genomic DNA compared
with the other two methods. Although the modified manual extraction is inferior in yield and time saving, it costs less and is
more suitable for genomic DNA extraction from large frozen samples.
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Fig 1 Detection of DNA obtained with different DNA extraction methods by agarose gel electrophoresis

P1-P4. Four randomly selected blood samples
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Fig 2 Detection of DNA obtained with different DNA extraction methods by protein nucleic acid detector

The different curves indicate the four randomly selected blood samples in Fig 1
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Tab 2 D /D1so ratios of DNA obtained by 3 different extraction methods by protein nucleic acid detector
n=20
Method Sample D2so/Dago Tts Median(min, max)
QIAamp DNA Blood Mini Kit Fresh 1.832 0£0. 040 08 1.825 0(1.77, 1.91)
Frozen 1.829 5+0.037 76 1.835 0(1.76, 1.90)
Tiangen DNA Blood Kit Fresh 1.820 04+0. 030 09 1.825 0(1.77, 1.87)
Frozen 1.818 540. 043 20 1. 815 0(1.75, 1.89)
Modified phenol extraction Fresh 1.820 540.039 93 1. 8300(1. 73, 1.88)
Frozen 1.827 4+0.039 42 1.8400(1. 74, 1.89)
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Fig 3 Comparison of DNA yield obtained
by different extraction methods
" P<C0. 01 vs the same blood samples extracted with Qiagen
kit; 2 P<C0. 01 vs the same blood samples extracted with
Tiangen kit; 44 P<C0. 01 vs the frozen blood samples extrac-
the same modified manual extraction method.
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