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Meta- analysns of Microbial Commumtles in the Actlvated Sludge of Wastewafer

Treatment qunts Under Different ;hmhte Types " 9 | ]

YANG Si- hang QIN Ze-sheng® | LIANG Manschun™ " * ! 8 “
(L. BFI_]IHC' Key Laboratory of f City Integrated Emergency Res})onse Science In%mule of Public Safety R(-‘-%eardg'l Department o Engineering Physics, Timc'hua UaneI‘QllV
Beijing 100084 China; 2. Beijing Global Safety Technology, Co. Ll}d Beijing 100091, China)

Abstriét M}croblal communities in-wastewater treatment plants ( VWVTPS) are, vew unponant for water punﬁcauon in the contéxt of public drinking water safety and

-

environmental health,#Therefore , it is necessary to explore, the rend$*in mlcroblal.edmmumtv structure and diversity in sewage treatment plants and their main environmental
impact falors finder different climates in China. Based on high-throughpuf sequencing techniques, a meta-analysis was conducted to screen the 163 TRNA genes in an open
database. We analyzed the trends in microbial community structure and diversity in WWTPs under three climate types( Dwa, Cfa, and Cwa)in China. We then constructed
cohesion models to examine the core microbial taxa and their interactions within the communities. We also used a piecewise structural equation model( PSEM)to examine the
effects of different climate types on microbial community structure. The three climate types significantly affected the structure and diversity of the microbial communities, with
patterns correlated with influent pH, mixed liquid temperature, conductivity, and nitrogen concentrations (P <0.05). Based on the PSEM analysis, the B-diversity of the
microbial communities was directly correlated with latitude, while a-diversity was indirectly correlated with latitude through conductivity and water temperature. Based on the
cohesion modeling, microbial community stability was the highest under Dwa climate followed by the Cfa climate. This could be explained by a small subset of highly connected
taxa capable of withstanding disturbance, indicating an important stability role. In contrast, the stability of the microbial communities under the Cwa climate was low, and no
species with strong negative cohesion were observed. Overall, the structure, diversity, and stability of microbial community in WWTPs were found to be sensitive to climate,
and the responsive mechanisms of a-diversity and B-diversity with respect to latitude were distinct.

Key words: climate types; wastewater treatment plants( WWTPs) ; microbe; high-throughput sequencing; microbial ecology
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Table 1 ~ Permutational multivariate analysis of variance( PERMANOVA ) indicating significant
effects of city, climate types, and process types on microbial communities in WWTPs
A IS Df SumSqs MeanSq F. Model R? P1{H
IR 14 0. 568 0. 044 15.776 0.472 0. 001
RiEs 3 0. 080 0. 027 9.566 0. 066 0. 001
T 5 0. 002 0. 001 1.327 0. 009 0. 064
1)Df F7n A HH B, SumSqs R AN [R5 00 B 7 1975 1, MeanSq 2278 AN [R50 B 7 B9 E B 5 fl, F. Model 3R7m F K524
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Fig. 2 Diversity of microbial OTUs under three climatic

types of Dwa, Cfa, and Cwa
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Table 4  Dissimilarity tests of WWTPs environmental variables
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Table 5 Mantel tests of microbial community composition

and environmental variables
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Fig. 3 Piecewise structural equation models using environmental variables as predictors of the a-and B-diversity of microbial communities
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Fig. 4 Relationships between the adjusted model R* values

for the Bray-Curtis dissimilarity vs. cohesion regression analysis

under the Dwa, Cfa, and Cwa climate types
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