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Evaluation of the Efficacy of Fecal Sample Storage Methods for Analyzing Human Microbiota
Kazuya MASUDA, Megumi AOKI, Saki TERASAWA and Hisakazu IINO

Recently, studies of intestinal microbiota have been conducted using mainly next-generation
sequencers to perform comprehensive bacterial DNA analyses. When using this molecular biological
approach, intestinal bacterial DNA is extracted from fecal samples. But the influence of the fecal sample
storage condition and the methods of DNA extraction on the analysis have not been investigated as far
as we know. In this study, we evaluate the effects of different freezing conditions and storage periods of
microbial DNA in fecal samples using PCR-DGGE analysis. Fecal samples were stored at —20 °C, —80 °C
and —80 °C followed by a liquid nitrogen treatment and kept for 3 months and 1 year, respectively.

Microbial DNA extracted from these fecal samples was examined using PCR-DGGE analysis to
monitor total intestinal microbiota: Bacteroides, Bifidobacterium, Lactobacillus and Clostridium groups.
DGGE profiles demonstrated that the total bacterial flora was stable and no significant changes were
found due to storage conditions or periods. In genus specific detection of samples stored for three
months, DNA bands were detected in all samples except for in part of the Clostridium group. In the case
of fecal samples stored for one year, both at —80 °C and also treated with liquid nitrogen, amplified
genus specific bands were present in all samples. A different band pattern was observed only in the
amplicon of the liquid nitrogen treated samples from the Clostridium group. On the other hand, in
microbial DNA extracted from samples preserved at —20 °C it was impossible to amplify specific
fragments. Since some bacterial groups in fecal samples were affected by the freezing method, storage
conditions and period, it appears that rapidly freezing fecal samples may be the most effective way to
maintain intestinal microbiota.
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Table 1 AMF THL primer
Primer Sequence (5’ to 3°) Reference
341F ATTACCGCGGCTGG Yu et al. 2004
518R CCTACGGGAGGCAGCAG
F AA T ACATT
303 (G)GAAGGTCCCCCAC G Bernhard et al. 2000
708R CAATCGGAGTTCTTCGTG
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. Rinttili et al. 2004
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F-Lac (G)GCAGCAGTAGGGAATCTTCCA
Verma et al. 2012
R-Lac GCATTYCACCGCTACACATG
Per-F (G)ATGCAAGTCGACGCAKG Possemiers ef al. 2004
Per-R TATGCGGTATTAATCTYCCTT
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(C) Bifidobacterium (D) Lactobacillus
Sample No. No. 1 No. 2 No.3 No. 1 No.2 No. 3
RAFRBE 80 NS8O -20 -80 N80 20 -80 N80 -20 -80 N80 -20 -80 N8O -20 -80 N80 -20

(E) Clostridium

Sample No., No.1 No. 2 No.3
BTFSME .80 N80 -20 -BONB0-20  -80 N80 -20

1. 3D AMEHERT L2EFEAR O DGGE
15 RS s S E A 3 A HING BRI, DNA 24 LFEFEN 7 54 = — 1o X O H#EiE L 72 DNA % DGGE
FiT L0 Lo BUTIIRERIE Ny Fv s — v 2R d sl e R Lice (A) Ba=/"—%V7J 1 < —Iic k0 HlE L 72/
BH#EONY Ny —v, B~E xh T nhEBEHERN 7T 514 < —1T X0 g L/ Bacteroides, Bifidobacterium,
Lactobacillus, Clostridium @ /N v F/X 5 — 2 Th b RS D80 1F—80°C frfr, N80 FKIAKE I L 5 Hfh%k
—80°C 17, —20 13 —20 °C fRIF Dk 2 7kE) L 7o, ARMIEE S 2 WIERIN T/ Yy Fov gy — vic B bR & 7z sy
TdH 5, M 12 DGGE Marker (=v #vv—v) ZikEiLizr— v &%,



(A) MM = (B) Bacteroides

RAFRM -80 N80 -20 -80 N80 -20
4 5 6 4 5 6 4 5 6 4 5 6 4 5 6 4.5 6

Sample No.

TIRE

(C) Bifidobacterium (D) Lactobacillus
TRTF S it -80 N80 -20 -80 N80 -20
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