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Abstract: The community structure and diversity of the gut microbiota are associated with human
diseases. However, the analysis of different community structure might be influenced by experimental
approaches such as the quality of DNA extraction. Therefore, evaluating the efficiency of different DNA
extraction methods for specific intestinal species is a guideline for obtaining a comprehensive human gut
microbial profile, which may assist the in-depth investigation into the structure of the gut microbial
community. The aim of this study was to perform a comparative analysis of five different DNA
extraction methods. With the aid of qPCR, the efficiency of five DNA extraction kits was evaluated in
terms of the purity of the extracted DNA, the DNA concentration, and the abundance of genomic DNA
extracted from specific intestinal species. The results showed that the kit Q gave the best extraction
results, especially for Gram-positive bacteria such as Lactobacillus and Bifidobacterium. The average
DNA concentration of the N kit was lower than that of the Q kit, but there was no significant difference
between the two in terms of the purity. Compared to the other three commercial kits (M, PSP, TG), the
efficiency of the N kit in extracting the genomic DNA of the specified microorganisms were the least
different from those of the Q kit. In contrast, the DNA extracted by the M kit was of higher quality but
of lower concentration, and was not very efficient for Gram-positive bacteria. The DNA extracted by the
TG and PSP kits was inferior to the other validated kits in terms of the concentration, quality and
bacterial abundance. These results provide a basis for the selection of genomic DNA extraction methods

in microecological research experiments.
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Table 1 Information of 5 different DNA extraction
kits
Kit name Abbreviation Manufacturer

TIANamp Stool DNA TG TIANGEN
Kit BIOTECH
QIAamp PowerFecal® Q QIAGEN
Pro DNA Kit

QIAamp® Fast DNA M QIAGEN
Stool Mini Kit

pPSp® Spin Stool DNA PSP STRATEC
Plus Kit Molecular

In-house Common Kit N SELF-DEVELOPED
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Figure 1 Schematic diagram of experimental design.
Five samples were used for DNA extraction with
five different extraction protocols.
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Table 2 Ingredients of qPCR reaction mixture
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Volume (puL)
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KAPA PROBE FAST qPCR Master Mix
10 pmol/L Forward Primer

10 pmol/L Reverse Primer

10 pmol/L Probe

Template DNA

50x ROX Low

Aseptic water

10.0

0.4
0.4
0.8
2.0
0.4
6.0

1x

100-400 nmol/L
100-400 nmol/L
100-500 nmol/L
<250 ng

1x
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Table 3 qPCR primer information

Primer name Primer sequences (5'—3") Size (bp)
Total Forward CGTCAGCTCGTGYCGTGAG 19
Reverse CGTCRTCCCCRCCTTCC 17
Probe FAM-TTAAGTCCCRYAACGAGCGCAACCC-TAMRA 25
Bifidobacterium Forward GCGTGCTTAACACATGCAAGTC 22
Reverse CACCCGTTTCCAGGAGCTATT 21
Probe FAM-TCACGCATTACTCACCCGTTCGCC-TAMRA 24
Lactobacillus Forward TGGATGCCTTGGCACTAGGA 20
Reverse AAATCTCCGGATCAAAGCTTACTTAT 26
Probe FAM-TATTAGTTCCGTCCTTCATC 20
Faecalibacterium Forward CCCGGCATCGGGTAGAG 17
prausnitzi Reverse GGACGCGAGGCCATCTC 17
Probe FAM-AAAAGGAGCAATCCGCT 17
Akkermansia muciniphila Forward CAGCACGTGAAGGTGGGGAC 20
Reverse CCTTGCGGTTGGCTTCAGAT 20
Probe FAM-CCCCACCTTCCTCCCAGTTGAT 22
Bacteroidetes Forward CRAACAGGATTAGATACCCT 20
Reverse GGTAAGGTTCCTCGCGTAT 19
Candida albicans Forward TTGATAACCCTGAAGATTTTGA 22
Reverse ACCCATAATCAACTTCATCAGA 22
Probe FAM-TGGGATACTGCTGCTGCCAA 20
Escherichia coli Forward CAACGAACTGAACTGGCAGA 20
Reverse CATTACGCTGCGATGGAT 18
Probe FAM-CCCGCCGGGAATGGTGATTAC 21

M M

L I S e—— -

2 IRBEPERERSERIKIQMLE R

Figure 2 Result of agarose gel electrophoresis.
Letter M indicates the marker, and different
extraction methods are indicated within boxes.
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Figure 3 DNA yield (A) and purity (B) of different extraction methods. P-value<0.05, Kruskal-Wallis test.
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Figure 4 Absolute abundance of specific bacteria extracted by 5 different DNA extraction kits.
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