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This file includes:

Figure S1. Schematic diagram of the membrane filtration system.

Figure S2. Hydraulic resistance of the filtration systems calculated at the end of the
experiment. R, denotes the biofilm hydraulic resistance and R,, represents the
membrane hydraulic resistance.

Figure S3. UV absorbance spectra of the raw and oxidized waters, and filtrates,
measured at the end of the experiment. The embedded graphs are the enlarged spectra
of two particular wavelength regions.

Figure S4. Total concentration of Mn in the oxidized raw waters (before UF) and
filtrates (after UF) at the end of the experiment.

Figure S5. Rarefaction curves of the biofilm microbial community based on
sequencing data.

Figure S6. Relative abundance of the biofilm microbial community at the phylum level.
Table S1. Basic water quality parameters of the raw water.

Table S2. Good’s coverages of the biofilm samples.

Table S3. Significance tests of the microbial communities among the biofilms based

on the Bray-Curtis and Jaccard distance.
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Supplemental Materials and Methods

High-throughput sequencing data analysis. Barcodes were added to distinguish
the samples and Phusion® High-Fidelity PCR Master Mix with GC Buffer (New
England Biolabs, Inc., USA) was used for the amplification. As series of reactions were
completed, PCR products were produced and triplicate PCR products were combined
and visualized with 2% agarose gel electrophoresis to verify the target fragment.
Additionally, PCR products were purified with AxyPrep DNA Gel Extraction Kit
(Axygen Biosciences, USA), quantified using Quantus™ Fluorometer (Promega, USA),
and pooled at equal molality for subsequent sequencing. Sample libraries were prepared
with NEXTFLEX® Rapid DNA-Seq Kit (NEXTFLEX, USA) and sequenced with
Illumina MiSeq platform using a pair-end method in Majorbio Bio-Pharm Technology
Co., Ltd (Shanghai, China). Hence, the forward and reverse sequences were joined and
assigned to different samples according to the barcodes. Primer sequences and barcodes
at the end of each read were trimmed. Any joined sequences with ambiguous bases, a
length < 100 bp or mean quality score < 20, were discarded. In comparison with the
reference data set (Greengenes databases), chimeric sequences were removed from the
clean sequences. Only those effective sequences were adopted for further analysis.

Thus, sequences were clustered into operational taxonomic units (OTUS) using
UPARSE pipeline at a cutoff value of 97% nucleotide similarity, and the taxonomic
classification was conducted with the representative sequences of each OTU via
Ribosomal Database Project (RDP) classifier at 0.8 confidence threshold. Herein,

representative sequences were termed as those with the highest frequency. Greengenes
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database was applied for the taxonomic assignment, which has taxonomic categories

anticipated to species level.
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Figure S1. Schematic diagram of the membrane filtration system.



84

85

86

87

88

89

90

91

92

93

o

- R, R,
9

S

%

8 5-

g

2 4

[

g 3.

2

s 24

g

= 14

a 0

Control H,0, KMnO,

Figure S2. Hydraulic resistance of the filtration systems calculated at the end of the
experiment. R, denotes the biofilm hydraulic resistance and R,, represents the

membrane hydraulic resistance.



0.8

Control-before Control-after
— H,0,-before H,0,-after
— KMnO, before KMnO -after
-~ 0.6
= | 0.04
g 10.03]
Z |
-g 0.4} 0.02. oo
& 0.01 . . )
A . 250 260 270 280
02 1 I‘. 0.00 s
: 480 520 560
0_0 - === - Al:/: ——
200 300 400 500 600 700 800
94 Wavelength (nm)

95  Figure S3. UV absorbance spectra of the raw and oxidized waters, and filtrates,
96  measured at the end of the experiment. The embedded graphs are the enlarged spectra
97  of two particular wavelength regions.
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Figure S4. Total concentration of Mn in the oxidized raw waters (before UF) and

filtrates (after UF) at the end of the experiment.
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124 Figure S5. Rarefaction curves of the biofilm microbial community based on
125  sequencing data.
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Figure S6. Relative abundance of the biofilm microbial community at the phylum level.
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151 Table S1. Basic water quality parameters of the raw water.

Parameter Raw water

pH 7.86 £ 0.03
EC (uS-cm™) 286.8 + 0.4
DOC (mg - L1 4.125 + 0.035

UVass (cm™Y) 0.032 +0.002
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Table S2. Good’s coverages of the biofilm samples.

Group Sample Good’s coverage
Control_1 0.998618
Control Control_2 0.998899
Control_3 0.998601
H202_1 0.999032
H20> H,0,_2 0.999056
H,0,_3 0.998875
KMnO4_1 0.998858
KMnO4 KMnO4_2 0.998952
KMnO4_3 0.998932
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182 Table S3. Significance tests of the microbial communities among the biofilms based

183 on the Bray-Curtis and Jaccard distance.
Bray-Curtis Jaccard
Tests Whole
P Whole dataset P

dataset

MRPP (3) 0.25 0.008 0.29 0.002

ANOSIM (r) 1.00 0.006 1.00 0.003

PERMANOVA (F) 23.70 0.001 9.70 0.001
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