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Abstract: [Objective] In this study, we compared three room-temperature preservation methods with
—80 °C preservation and investigated the effects of these methods on the sequencing results of
microbiota in the fecal samples, thence providing guidelines for large-scale and standardized sampling.
[Methods] Fresh fecal samples from five healthy volunteers were collected and subjected to four
different preservation methods: room-temperature preservation methods (DETs, GITC, and RNAlater)
and storage at —80 °C without stabilizers. High-throughput sequencing was deployed to sequence the
V3-V4 region of the 16S rRNA genes in the samples being stored for 0, 1, 3, 7, 14 and 28 days. The
effects of preservation stabilizers and time on the microbiota composition and species diversity were
determined by comparison between different treatments. [Results] A total of 489 operational taxonomic
units (OTUs) were obtained from the five groups of samples (fresh samples, three room-temperature
samples, and —80 °C preserved samples), among which 488 OTUs were shared by these five groups. No
significant difference was observed in the alpha diversity of microbiota amory preservation methods.
The relative abundance of Bacteroides in the samples preserved with DETs was higher than that in fresh
samples, and some other OTUs in the samples preserved with DETs changed considerably after 3-day
storage. No significant difference in the relative abundance of microbial genera was observed amory
other groups apart from the DETs group. The microbiota diversity and abundance showed no significant
difference between the samples preserved with the four methods and the fresh samples after the storage
for different days. The samples stored at —80 °C had the highest similarity to the fresh samples.
However, the similarity of the samples from each volunteer varied, and such variation tended to
increase with the prolonging of storage time. Nevertheless, DTEs and GITC methods exhibited
outstanding stability, especially after prolonged storage time. Cluster analysis revealed that the
variation associated with preservation methods and time was neglectable. [Conclusion] Subject to the
availability, storage at —80 °C is considered the gold standard for fecal samples, and storage at room
temperature with the addition of GITC shows comparable performance to low temperature preservation.

Keywords: fecal sample; room-temperature preservation; gut microbiota; stabilizer; high-throughput
sequencing
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Figure 1 Diagram of experimental design. Total
DNA from five healthy adults’ fecal samples were
extracted immediately after sampling. The rest of
them were divided into 100 aliquots through four
different preservation methods simultaneously and
stored different length of time before DNA
extraction.
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Table 1 OTU information of samples in different
preservation methods over time

Groups
D2y Fiesh  DETs GITC  RNAlater 80
Day0 489  — - - -
Dayl - 489 487 488 487
Day3 - 488 486 488 487
Day7 - 487 488 486 486
Dayl4 - 485 486 486 485
Day28 - 486 486 486 485

—: There were no samples under such condition.
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Figure 2 Rarefaction curves and alpha diversity index of bacteria community in different preservation
methods. A: rarefaction curves of each sample shows whether sequencing depth is enough; B: Shannon
diversity index values by preservation methods over time. Statistical analysis shows that there is no
significant difference between fresh group and other groups (P>0.05, Wilcoxon test).
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Figure 3 Relative abundances of phylum (A) or genus (B) taxa of bacteria in each group over time. Each
column represents the microbial community from a group in mean relative abundance. The asterisk indicates
significant difference (P<0.05, Wilcoxon test) between treated samples and fresh samples.
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compared with fresh samples.
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Figure 5 Microbe community changes by treatment over time. A: box plots show Weighted Unifrac
distances between treated samples and fresh samples taken on the day of sampling with no stabilizer.
Horizontal line (showed in gray) shows the average distance between volunteers. There is no significant
difference between each group (P>0.05, Wilcoxon test). B: difference in Shannon diversity between treated
samples and fresh samples. Horizontal lines (showed in gray) show the average absolute difference in
positive and negative directions.

http://journals.im.ac.cn/actamicrocn



528 Fan Xinyue et al. | Acta Microbiologica Sinica, 2022, 62(2)

ZE > 2 N
LT B RRRALT TP+l N«
B e A N I IAC AVAIN
SR e or Lol k<220 d N
. LA R RS-t R farf o e JUASL I
< O)\ TN \'}417\ TY‘Q{}.} AP A N
O\ e\~ AP APV
Y v IOy Q" D
In N, N, Y X AL
N °J
{ O)\ /\)/Y v?” d rw.)/ﬂ/"b
PR RGN
:Oj\ ‘);/x\);/ ?*ﬂ;g“);/s/\ A& === Volunteer 1
405227 N8
02:5\/ ~> P}Qﬁb/ 0 === Volunteer 2
402 S \2(? P\Q‘b/ A/\
AQ, ~lq A, 28
A> 2~0 AQY === Volunteer 3
2073 a3 4
2—5- .
AQ2—4— II Q3’§‘#43_7 == Volunteer 4
A2-1-3 2817271
A2-5-3 Al-2-3 === Volunteer 5
AQ2-2-1 AQ1 2~
H—1-1 7
A a2t AL
A 4(5;1 3
A% A I~
p\Q'l//\y\D‘,\ AAQQ/ 2\27
N 4500 8
P»Qq //-L/n/r\ A4 Q/ I 3 g
S 1075
P‘Q/ YN *70 ~/ /
Y A7
QN A AN AR,
PTQENXON 0, 2
v X A AR
SRVUP RS KRN
R SS O
v X E AN
(S DN e 7 RSN
ST LTI 05 REBERATL N Y
< LY ST T ERD >\ .
T3Sy NP QT ITELE T EX 2%
TYYEx 33T LT L e
ST TBTL

B 6 UPGMA BENH
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