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Consistency analysis of MiSeq sequencing data of 16S rRNA genes
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Abstract: [Background] High-throughput sequencing technology has been widely used in the
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research field of environmental microbiology. Due to sequencing platform based on different
principles, and personalized service biotech companies provided, huge amounts of various
sequencing data are emerged. Although personalized service is good to meet customers’ different
requirements, there is a widespread concern if the sequencing data from different sequencing
platforms or different companies could be equally treated. [Objective] The aim of this study is to
explore the impacts of different sequencing conditions and sequencing depths on the final sequencing
data of the same sample using MiSeq sequencing platform, and further to find out the reasons for the
differences, and the subsequent effects of these differences on the experimental data. [Methods]
Sediment samples were collected from Songmenshan Region, Nanjishan, Raohe River and
Baishazhou of the Poyang Lake. High-throughput sequencing of 16S rRNA gene V3—V4 region was
performed in two biotech companies with different sequencing depths, and two sets of data were
compared. [Results] Two sets of data showed highly similarity in microbial community structure, but
the abundance difference between the rare species resulted in a different pattern in the PCoA and
cluster analysis. Co-occurrence network revealed that the data with higher sequencing depth could
reflect more complex interactions between and within microbial taxa. Some rare species such as
Deferribacteres and Lentisphaerae were found to be important for the community eco-function. A
total of 14 categories of differentiated metabolism were found between two datasets by METAGEN
assist functional forecast method, including Atrazine metabolism, Chitin degradation, Sulfate
reducer, Nitrogen fixation and so on. [Conclusion] The impacts of different sequencing
environments on experimental data can be reduced or even eliminated by data quality control
processes, but different sequencing depths have a significant impact on the sequencing data.
Increasing the sequencing depth can significantly improve the richness of rare species, and thus
supply a comprehensive knowledge of microbial community function.

Keywords: High-throughput sequencing technology, MiSeq, Sequencing depth, Rare species,
Diversity
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Table 1 Significance testing based on Pearson correlation
of paired sequencing data
A-Bl B-Bl A B Sample Significance
(D
A-B1&B-Bl P=0.396 2
A-B2&B-B2 P<0.001**
(PCoA)
A-B3&B-B3 P<0.001**
A B
A-N1&B-N1 P<0.001**
( 2A B)
A-N3&B-N3 P<0.001**
ANOSIM A-R1&B-R1 P<0.001**
A B A-R2&B-R2 P<0.001**
(P<0.001) A-R3&B-R3 P<0.001**
A-S1&B-S1 P<0.001**
A-S2&B-S2 P<0.001**
A-S3&B-S3 P<0.001**
A Note: **: P<0.01.
13
5% 20 1% 30
22 A BRAKEANFRELNESR 0.1% Reads
A B Q20 Q30 ( 20
30 ) 3 3
A B A B
A B
B-S3
B-S2
B-S1
B-R3
0.3 . B.R)
0.2 4 B-R1
© B-B3
e 0.1 3 B-B2
3 o . h B-N1
<06 w4 02 02 04° 06 B-N3
S 0.1 B-B1
g . A-S3
02 «ACompany ] — s
03 e B Company A-R3
A-R2
-0.4 A-R1
PCoA1 63.35% A-B3
A-Bl
A-B2
P A-N1
0.1 A-N3
2 A. B AEAKIEN PCoA FHT(A)ULKEESTH(B) (OTU 7KF)

Figure 2

Principal co-ordinates analysis (A) and cluster (B) analysis for bacterial OTUs from A and B datasets
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Table 2 Statistic of the sequencing quality of A and B datasets

Sample Raw data Clean reads Pass rate (%) Splicing efficiency (%)
A-B1 42 791 34907 81.58 96.64
A-B2 39309 32 465 82.59 96.95
A-B3 41 570 33958 81.69 96.99
A-N1 39 842 32 053 80.45 96.69
A-N3 41 443 34 326 82.83 96.96
A-R1 34 020 28 098 82.59 96.79
A-R2 41 511 34073 82.08 96.73
A-R3 36 671 29 828 81.34 96.60
A-S1 32026 27016 84.36 97.37
A-S2 27 286 23 049 84.47 97.08
A-S3 29217 24 622 84.27 97.34
B-B1 120 885 80291 66.42 95.63
B-B2 108 866 73 462 67.48 94.10
B-B3 110 814 75 864 68.46 95.50
B-N1 98 096 64 271 65.52 96.71
B-N3 115 811 81954 70.77 97.71
B-R1 137 864 99 397 72.10 95.83
B-R2 105 380 66 863 63.45 95.15
B-R3 88 675 56 203 63.38 94.27
B-S1 124 984 91 164 72.94 96.36
B-S2 83 324 49 617 59.55 94.10
B-S3 97 481 64 215 65.87 94.13
Reads
4 5 4 ( 3 B
A B Reads
5 dB
B A A o ( 4 A
(P=0.771) dB Chaol Shannon Sob
OTU Invsimpson
(P=0.688) dB A
dB B
B Downside
B Downside ( 4 dB B Chaol
dB B Invsimpson
Reads A B
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Figure 5 Annotation results of A and B sequencing datasets
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Table 4 Analysis of the a-diversity of bacterial communities from data A, B and dB

Sample Statistics Chaol Shannon Sobs Invsimpson
A NA 3 629.78+129.69 6.22+0.06 2 656.45+81.65 91.47+10.85
dB NA 3 717.44+120.77 6.50+0.20 2 924.72+113.60 219.04+26.79
B NA 5262.18+189.27 6.67+0.21 4 305.27+200.62 235.74+28.69

A&dB F 0.244 7 1.8881 3.676 9 19.4822

P 0.626 2 0.184 6 0.069 6 0.000 2

B&dB F 473359 0.3459 35.8550 0.181 0

P 0.000 1 0.563 0 0.000 1 0.6750
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