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Feasibility of Meta-Analysis on Bacterial High-Throughput Data

XIAO Haiyu LI Lei WANG Lin QIN Mingsen TANG Yun'
( Coll. of Life Sci. West China Normal Uni Nanchong 637000)

Abstract Bacteria as important decomposers are crucial to ecosystem functions and their community diversity has
always been a hotspot in ecological research. The global research results has achieved some important findings about
microbial ecology by sorting out published bacterial high-throughput data adopting meta-analysis. The core of these
meta-analyses is to implement bacterial community analyses of unified sections extracted from different primer resource
sequences however the feasibility and accuracy of the approached has not been researched. In this study an ampli-
fied identical bacterial 16S rRNA high-throughput data containing three different primers to analyze bacterial com—
munities extracted from different primers and uniform sections. The results showed that different primers as well as af-
ter the extraction of the uniform sections the obtained composition of bacterial population and diversity was signifi—
cantly different and the population after the extraction of uniform sections was affected mainly and greatly by the origi—
nal primers. This study suggested that meta-analysis of bacterial high throughput data the primer difference will affect
the population results and the assemble method needs to be used prudently.
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Fig.1 The composition and diversity of bacterial communities of different primers
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A: The main bacterial class; B: Richness; C: Evenness. The same for below
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Table 2 The linear relationships of bacterial diversity among different primers and the cutoff regions

r P r P
V3_V4 vs V4 0.428 <0.001 0.217 0.032
V3_V4 vs V4_V5 0.531 <0.001 0.000 0.482
V4 vs V4_V5 0.395 <0.001 0.720 <0.001
V4 V3_V4 vs V4( V3_V4) 0.874 <0.001 0.303 0.004
V4_V5 vs V4( V4_V5) 0.933 <0.001 0.939 <0.001
V4 V4( V3_V4) vs V4 0.362 0.001 0.000 0.371
V4( V3_V4) vs V4( V4_V5) 0.626 <0.001 0.486 <0.001
V4 vs V4( V4_V5) 0.421 <0.001 0.713 <0.001
1 V4
3
Table 3 Mantel tests for relationship of the bacterial community among different primers and cutoff regions
Mantel r P
V3_V4 vs V4 0.873 <0.001
V3_V4 vs V4_V5 0.907 <0.001
V4 vs V4_V5 0.965 <0.001
V4 V3_V4 vs V4( V3_V4) 0.957 <0.001
V4_V5 vs V4( V4_V5) 0.984 <0.001
V4( V3_V4) vs V4 0.929 <0.001
\Z3 V4( V3_V4) vs V4( V4_V5) 0.962 <0.001
V4 vs V4( V4_V5) 0.973 <0.001
4
Table 4  The linear relationships of the main bacterial class abundance among different primers and cutoff regions
Alphaproteobacteria Bacteroidia Gammaproteobacteria
r P r P r P
V3_V4 vs V4 0.781 <0.001 0.946 <0.001 0.841 <0.001
V3_V4 vs V4_V5 0.820 <0.001 0.943 <0.001 0.856 <0.001
V4 vs V4_V5 0.947 <0.001 0.964 <0.001 0.918 <0.001
V4 V3_V4 vs V4 ( V3_V4) 0.958 <0.001 0.991 <0.001 0.980 <0.001
V4_V5 vs V4 ( V4_V5) 0.995 <0.001 0.995 <0.001 0.992 <0.001
V4 V4 (V3_V4) vs V4 0.703 <0.001 0.959 <0.001 0.877 <0.001
V4 (V3_V4) vs V4 ( V4_V5) 0.772 <0.001 0.955 <0.001 0.872 <0.001
V4 vs V4 ( V4_V5) 0.942 <0.001 0.969 <0.001 0.928 <0.001
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Fig.2 The composition and diversity of bacterial communities of V4 region and corresponding amplified region
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Fig.3 The composition and diversity of bacterial communities of V4 region from different primers
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Fig.4 Nonmetric multidimensional scaling analysis ( NMDS) of bacterial communities of V4 regions from different primers
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Ellipses with different colors indicate 95% confidence of corresponding bacterial community
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