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Abstract

Background: It was recently suggested that certain populations of the normal flora resident in the human
gut are associated with the development of colonic disease. To clarify this association, fecal analysis based
on shotgun metagenomic sequencing, preferably using fecal specimens collected from individuals who had
undergone diagnostic colonoscopy, is performed. Large-scale clinical (epidemiologic) studies that meet the
above conditions are crucial to examine the “disease-gut microbiota” association, but several issues need to
be addressed in such large-scale specimen collection. First, simplicity and affordability are essential features
of fecal specimen containers for large-scale collection, but the effect of such containers on gut microbiota
needs to be examined. Other factors that need to be investigated are the influence of fecal specimen storage
at the homes of study participants before being submitted to the laboratory (as is usually the case), and the
suitability for gut microbiota analysis of fluid-diluted specimens collected immediately after consumption of
a large volume (2 liters) of oral cathartic solution prior to colonoscopy (i.e., fecal specimens collected on the
day of colonoscopy or immediately after administration of the cathartic agent). Establishing a simple and
easy procedure for fecal specimen collection could promote large-scale studies on the gut microbiota.
Aims: This study sought to verify the validity of fecal specimen collection methods currently used at the
National Center for Global Health and Medicine, by comparing them with the conventional freeze-storage
method.

Methods: Participants were healthy healthcare professionals aged < 50 years. Those who were on oral
medication in the preceding 3 months or who had underlying disease were excluded.

I. Effect of specimen storage method on gut microbiota and metabolomic analyses

1. Comparison between containers with and without medium.

I11. Effect of a bowel preparation on results of gut microbiota analysis

I. Effect of specimen storage method on gut microbiota and metabolomic analyses

1. Immediate 2. Storage in a freezer 3. Storage in a freezer after
storage at -80°C after snap freezing in storage at room
liquid nitrogen temperature for 24 h.

Il. Comparison between containers with and without medium.

No With
medium medium

IIl. Effect of a bowel preparation on results of gut microbiota analysis
Before bowel Immediately 2 weeks after

prapation after bowel bowel preparation
prepration




Results:

|. Effect of storage methods on gut microbiota and metabolomic analyses

Figure 1: Unifrac principal coordinate analysis

*p <0.05 . .
pA * A: Comparison between -80°C storage methods with

*

and without preceding liquid nitrogen snap freezing. B:
0.85 : Comparison between -80°C storage methods with and

without preceding storage at 4°C for 1 day.

C: Comparison among individuals.

0.75 [ There were no marked differences among the
storage conditions tested, and even storage for 1 day at
4°C resulted in a negligible effect on the gut microbiota.

0.65 _ Conversely, there were considerable inter-individual

differences in the gut microbiota.

11. Effect of specimen containers on gut microbiota analysis

Figure 2: Pearson’s correlation coefficient analysis

A: Comparison between containers with and without medium (specimens kept at -80°C).

e ‘ — B: Comparison between containers with and without
L e —— —— medium (specimens kept at -80°C after liquid nitrogen

snap freezing).

0.6

C: Comparison between containers with and without
medium (specimens kept at -80°C after 1-day standing
at 4°C).

D: Comparison among individuals.

04

0.2

) The effect of the presence/absence of medium in

0.0

' ‘ ' specimen containers on the gut microbiota was

A B C D negligible.



111. Effect of bowel preparation on results of gut microbiota analysis

Figure 3: Unifrac principal coordinate analysis

A: Comparison between normal fecal

specimens stored at -80°C with and without

o ‘ preceding liquid nitrogen snap freezing.
0.6 - | B: Comparison between normal fecal
: specimens stored at -80°C with and without
0.75 preceding storage at 4°C for 1 day.
| C: Comparison between normal fecal
04l specimens and post-bowel preparation fecal
specimens stored at -80°C.
% 1 D. Comparison among individuals.
0.60 T
, S— ®  The microbiota was largely different
— . w ‘ between normal fecal specimens and post-
A B C D bowel prapartion fecal specimens.

Summary of Results

>

Preceding snap freezing in liquid nitrogen, storage at -80°C, and preceding storage at 4°C for 1 day had
a negligible effect on the results of gut microbiota analysis. No significant differences attributed to
storage methods were observed, suggesting that either same-day or next-day specimen submission by
patients is likely to be acceptable.

When specimens were stored at -80°C with or without preceding storage at 4°C for 1 day, gut microbiota
analysis results obtained using containers with medium were consistent with those obtained using
containers without medium. These results suggest that using containers with medium is preferable for

specimen collection.

Intra-individual comparison between normal fecal microbiota and post-cathartic fecal microbiota
showed that use of a cathartic agent caused as large a variation in the gut microbiota as that seen among
individuals. Use of fecal specimens collected immediately after administration of a cathartic agent may
not be suitable for analysis.
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|. Effect of specimen storage method on gut microbiota and metabolomic analyses

1. Immediate 2. Storage in a freezer 3. Storage in a freezer after
storage at -80° C after snap freezing in storage at room
liquid nitrogen temperature for 24 h.

Il. Comparison between containers with and without medium.

l medlum l

lll. Effect of a bowel preparation on results of gut microbiota analysis

With
medium

Before bowel Immediately after 2 weeks after
prapation bowel prepration bowel preparation
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