Supplementary Materials

The supporting information provides the detailed of number of ARGs subtypes
in 17 water samples (Figure S1), bray-curtis-based principal coordinates analysis of
relative and absolute abundance of antibiotic resistance genes (ARGs) in 17 water
samples (Figure S2), relative and absolute abundance of mobile genetic elements
(MGESs) in river water, source water and finished water (Figure S3), bray-curtis-
based principal coordinates analysis of microbial communities in 17 water samples
(Figure S4), bacteria proportion on phylum level of 17 water samples (Figure S5),
river water quality parameters (Table S1), PCR primers for the investigated ARGs,
MGEs and bacterial 16s rRNA gene (Table S2), quality control of the real-time qPCR
methods for the all target genes (Table S3), absolute abundances (copies/mL water)
and relative abundance (gene copies/16S rRNA gene) of the 17 ARGs and 2 MGEs in
water samples (Tables S4 and S5), correlation of ARGs with MGEs (Table S6),
coverage and diversity indices of bacterial communities by Miseq sequencing (Table
S7), relative abundances of bacterial community compositions grouped by phylum
in different water samples (Table S8), genera distribution patterns in 17 water
samples (Table 59), Genera percentage of bacteria co-occurrence with ARGs (Table
S10).
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Figure S1. Number of ARGs subtypes in 17 water samples.
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Figure S2. Bray-Curtis-based Principal coordinates analysis of (a) relative and (b)
absolute abundance of ARGs in 17 water samples.
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Figure S3. (A) Total absolute abundance of MGEs (copies/mL water) in river water,
source water and finished water. (B) Total relative abundance of MGEs (copies/165
rRNA) in river water, source water and finished water.
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Figure S4. Bray-Curtis-based Principal coordinates analysis of microbial
communities in 17 water samples.
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Figure S5. Bacteria proportion on phylum level of 17 water samples.

Table S1. River water quality parameters.

B oriers

B Bacicria_unclassified
- Firmicutes

[ Verrucomicrobia
B Piancromyceres

[ ¢vanobacteria

[ Bacteroidetes
[ Actinobacteria
[ Proteobacteria

Water Quality Parameters

Lanzhou Yinchuan Hohhot Zhengzhou Jinan Dongying

Water Temperature/°C 5 1.5 2.5 8 7 9.4
pH 8.1 7.66 7.7 8.19 8.32 8.68
TOC/(mg/L) 1.92 2.15 3.21 2.78 2.86 2.96
TN/(mg/L) 251 2.29 4.68 5.51 44 3.61
TP/(mg/L) 0.049 0.021 0.093 0.078 0.039 0.036

Table S2. PCR primers for the investigated ARGs, MGEs and bacterial 16s rRNA

gene.
Mechan Anne ﬁmﬁ Ref
Antibiot  ism of Forward Primers Reverse Primers  aling c© e
) ] Gene Cn o lengt renc
ics resistan (5'-3") (5'-3") tem
ce . (°C) h €
(bp)
Nucleoti TGGTGGTACTTC  GTTACTTGACT
B 17. 1
dyl- aad ATCGGCATA  GCGAACCTGCT 0 > M
transfer GATCTTACCTTAT GCGCTTGGCTTIT
ases adE o GCCCTTGGA CTTACATG S
Aminogl AAACGTCTTGCT CAAACCGTTAT
Al 2
ycosides  Phospho aph CGAGGC TCATTCGTGA % 500 (2]
I- CCTGGTGATAAC CCAATCGCAGA
transfer A GGCAATTC TAGAAGGC G &
ases ATCGTCAAGGG GGATCGTAGAA
SirB ATTGAAACC CATATTGGC %6 509 B3]
Macrolid Inactivat  ereA AACACCCTGAA  CITCACATCCG 56 466 [4]




e ing CCCAAGGGACG  GATTCGCTCGA
enzyme
(esterase
)
CGGGTCAGCAC  GGACCTACCTC
RNA ermk TTTACTATTG ATAGACAAG 50 465 3]
r ol o GIGAGGTAACTIC CCICTGCCATTA . ..
mesey a o GTAATAAGCTG  ACAGCAATG [6]
GAGATCGGRCC ~ GTGTGCACCAT
ermX AGGAAGC CGCCTGA 61 488 [7]
AGTATC
TTCTTCTGGTAC
Efftux  mefA  ATTAATCACTAG - " "o 54 348 [4]
TGC
GCTACATCCTGC ~ CATAGATCGCC
. fetA TTGCCTTC GTGAAGAGG & 210 [
v i GCTCGGTGGTAT AGCAACAGAAT o
¢ CTCTGCTC CGGGAACAC 8]
| o AGAATCIGCTGT  CGGAGIGTCAA (o
Tetracycl Ribosom TTGCCAGTG TGATATTGCA
ine al AACTTAGGCATT TCCCACTGTTCC
Protecti  0'Q CTGGCTCAC ATATCGTCA 60 515 [l
on GAGAGCCTGCT  GGGCGTATCCA
W A TATGCCAGC CAATGTTAAC o+ 168 [0l
Enzyma CAATAATTGGTG TTCTTACCTTGG
tic fetX GTGGACCC ACATCCCG 55 468 [8]
Dihydro
Sulfona  pteroate sulll TCCGGTGGAGG  CGGGAATGCCA 60 191 {1
mide  synthase CCGGTATCTGG ~ TCTGCCTTGAG
folP
, CCTCCCGCACG  TCCACGCATCG
Mobile Integron mntll ATGATC TCAGGC 55 280 [12]
element  Transpo TCCTACAGCGAC TGCGTTGCTTTG
sons 16 AGccaGTGa Gcrereerger 0 1420 13
. CCTACGGGAGG  TTACCGCGGCT
Bacterial 165 rRNA gene CAGCAG GCTGGCAC 55 193 [10]




Table S3. Quality control of the real-time qPCR methods for the all target genes.

Amplification Defecflon
ARGs Subtypes Standard Curve R? Efficiencies Lu-mts
(%) (copies/pL
added DNA)
165
RNA y=—3.271ogx+36.63 0.995 102 1.70E+03
aadB y=—3.32logx+39.08 0.998 100 4.80E+01
. ) aadE y=-3.391ogx+38.63 0.997 97.2 2.20E+02
aminoglycosid 4 y=—3.48logx+36.72 0.998 93.8 2.60E+01
° strA y=3.35logx+38.78 0999 98.8 4.80E+01
strB y=-3.47logx+39.04 0.999 94.2 8.40E+01
ereA y=—3.27logx+34.73 0.997 102.21 1.76E+02
ermF y=—3.571ogx+37.75 0.998 90.6 1.46E+02
marcolide ermG y=—-3.48logx+40.93 0.999 93.8 2.70E+01
ermX y=-3.391ogx+36.57 0.998 97.24 2.33E+02
mefA y=-3.53logx+39.95 0.998 92 7.80E+01
tetA y=—3.671ogx+38.37 0.994 87.27 3.40E+01
tetG y=-3.31logx+32.96 0.999 100.5 3.03E+02
. tetO y=-3.67logx+36.84 0.993 87.27 3.21E+02
tetracycline
tetQ y=—3.73logx+43.34 0.994 85.39 2.86E+03
tetW y=-3.41logx+37.13 0.997 96.45 9.90E+01
tetX y=-3.45logx+36.78 0.998 94.92 1.63E+02
sulfonamide sulll y=—3.34logx+38.54 0.996 99.3 2.40E+01
MGEs intl1 y=—3.48logx+37.75 0.999 93.8 1.40E+01
Tn916 y=—3.05logx+33.89 0.992 112.75 1.07E+02




Table S4. Absolute abundances of the 17 ARGs and 2 MGEs (copies/mL water) in water samples.

165 rRNA
sa]‘:P 6sg:n:I aadB aadE aphA1l strA strB ereA ermF ermX mefA tetA tetG tetO tg tetW tetX sulll intll Tn916
71 210Es0s  212EW0 SO3EH0 S0SER)  755E40  O.00E:0  B96EW  144E:0 635E+0  429E+0  556E+0  138E+0  551E+0 304E+0  138E+0  117E+0  1.02E+0  4.38E+0
- : 2 2 2 3 3 1 3 1 3 1 2 2 2 2 3 4 2
(erEss @3B (@78Er  GA3Er  (A02Er Q0B+ (610 (L41Er (92E+  (290E+  (7.60E+  (103E+  (3.08E+ (34SE+  (249E+  (138E+  (L74E+  (5.02E+
: 1) 1) 1) 2) 2) 0) 2) 0) 2) 0) 1 1 1 1) 1) 2) 1
173 LopErgs  V2IEH0 674Es0 LO04ES)  322E40 460EH0  LI2EW0 2040 o 7.18E+0 X . 20B0 | BSSEN 10BN AG7ENQ LISEW 306E40
2 1 1 2 2 1 2 1 1 0 1 1 3 1
(1.45E+4) (L44E+  (5.37E+  (2.67E-  (L84E+  (252E+  (7.98E-  (7.82E+ (8.39E+ (4.31E+ (L66E+  (9.91E-  (2.82E+  (L54E+  (5.08E+
: 1 0) 1) 1) 1) 1 0) 0) 0) 0) 1) 0) 1) 0)
e sogEs0s  A7AEN0 SISEX)  923E«) 20840 142E+0 X o o o 2.54F+40 . . . \ . 327E+0  1.90E+0  145E+0
0 0 0 1 2 0 1 2 1
L19Es (.59E-  (I51E-  (LOGE-  (127E+  (6.40E+ (3.51E- (LGE+  (L59E+  (384E+
(119E+4) 1 1) 1) 0) 0) 1) 0) 1) 0)
veo Lsepegs | SBUEH0 124E:0  446E40  303EH0  239E+0 o o o o 2.64E+40 o 9180 . 220B+0  9.20E+0  172E+0  1.84E+0
2 2 0 3 3 1 1 1 1 3 1
(7.30E+3) (1.09E+ (6.89E+ (2.01E+ (4.96E+ (2.66E+ (4.83E- (1.54E+ (3.62E+ (4.80E+ (1.44E+ (8.75E-
: 2) 0) 0) 2) 1) 1) 0) 0) 0) 1) 1)
ves sugbsgs  OOOEH0  BOSEW)  201E«0 371+  455E+0 o o . . 321E+0 . . . . . . 680F+0  2.91E+0
0 0 0 2 2 0 2 1
ooapwy  GE COF QU (6SEr  (356E: ] ] ] ] (2.54E- ] ] ) ) ) ) (259E+  (276E+
1) 1) 1) 1) 1) 1) 1) 1)
S 1 saspsge V7B 122E40 467EHD  128E40  1O7EH0  359E+0  149E+0 o LISER0  750E+0  582E+0 206E+0 S1IE+0  241E+0  196E+0 234E+0  284E+0
- : 2 2 1 4 4 2 3 3 1 2 2 1 2 3 4 2
oopss  (SEr (0BT Q&Er  (359Er  (L74Er  (1SEr  (196Er _ (601E+  (659E+  (8:82B+ (L52B+  (443E+  (L62E+  (192E+  (571B+  (275E+
: 1 0) 0) 2) 2) 1) 2) 1) 0) 1) 1) 0) 1) 2) 1) 1)
Hs.2 — o 1.05E+0 0 778E+0  6.89E+0 o 2.51E+0 o X 1.03E+0 . . . , . SSIEL0  O04E+0  723E+0
1 3 3 1 2 1 3 1
(4.20E+4) ; (5.57E- . (1L.99E+  (1.50E+ ] (2.87E+ i i (1.60E+ ] . i ] _ (350E+  (3A7E+  (3.54E+
1) 2) 2) 0) 1) 0) 2) 1)
HS3  1.09E+05 0 7‘310E+0 0 0 0 0 0 0 0 5‘0?*0 0 0 0 0 0 0 1‘112E+0 9'180E+0
(3.18E+ (L.05E+ (724B+  (LO7E+
(1.69E+3) 0) 0) 0) 0)
271 Lo0Es0s BI7E¥0 LOIEW  664EW0  LOSEW)  293E+0 o o o o 7.09E+0 o o o o o 793E+)  837E+0  2.24E+0
0 1 0 2 2 1 2 2 1
8.97E+3 (106E+  (473B+  (490E-  (9.39E+  (1.30E+ (231E+ (L32E+  (697E+  (3.57E+
(B.I7E+3) 0) 0) 1) 0) 1) 1) 1) 1) 0)
A7E+0 1.00E+0 127 20E A3E 05E 445B+0 16240 2.75E
772 3.63E406 9 +0 00E+0 +0 9.20E+0 6.43E+0 0 0 0 0 3.05E+0 0 0 0 0 0 5E+0 62E+0 5E+0
1 2 1 2 2 1 2 4 1
—_— (L15B+  (7.64E+  (417E-  (193E+  (4.90E+ (2.33E+ (36E+  (G96Er  (320E+
(2.07E+5) 1) 0) 1) 1) 1) 0) 1) 2) 0)
7.90E 1.66E+0  1.70E 1.69E
773 475E+03 0 9% S o IR0 0 0 0 0 0 0 0 0 0 0 OB o
(243E+ (LO9E+  (LO3E+ (1.05E+
2.02E+2 - . - - . . . . . . } _ . .
R 0 n o o
N1 Lrabe0e | A72E0 202E40 595E0  212E40  183E+0 . 5.70E+0 . . 166E+0 . . . . . DO7EH0 3.06E+0  5.37E+0
1 1 1 2 3 1 1 3 3 1
(2.85E+5) (6.01E+ (1.46E+ (5.04E+ (1.63E+ (1.58E+ (3.64E+ ) ) (2.98E+ ) ) ) ) i (1.31E+ (2.26E+ (2.56E+
; 0) 0) 0) 1) 2) 0) 0) 1) 1) 1)
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1
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2

(4.79E+
1)

3.25E+0
2

(9.63E+
0)

1.38E+0
2

(1.59E+
D}

0

112

(4.33E+
0)

2.11E+0
2

(4.46E+
0)

3.68E+0
2

(1.66E+
1)

1.18E+0
2

(4.00E+
0)

0

65

(545E+
0)

7.91E+0
1

(3.13E+
1)

1.17E+0
2

(1.02E+
1)

0.00E+0
0

2.39E+0
0
(4.04E-
1)
3.91E+0
0
(2.34E-
1)
9.42E+0
0
(9.88E-
1)
9.39E+0
0
(8.15E-
1)
0.00E+0
0

1.93E+0
1
(421E+
0)
8.16E+0
0
(3.13E-
1)
7.31E+0
2
(4.07E+
1)
2.55E+0
3
(1.07E+
2)
8.45E+0
1
(1.37E+
0)

4.34E+0
2
(2.39E+
1)
4.83E+0
2
(4.17E+
D
2.33E+0
2
(6.73E+
0)
4.39E+0
2
(3.79E+
1
1.62E+0
3
(7.63E+
1)

5.44E+0
1
(2.28E+
1)
2.29E+0
1
(5.92E+
0)
4.87E+0
1
(2.60E+
1)
2.96E+0
1
(8.93E+
0)
1.35E+0
1
(2.72E+
0)

*numbers in brackets are standard error of above.



Table S5. Relative abundances of the 18 ARGs and 2 MGEs (gene copies/16S rRNA gene copies) in water samples.

Sampl

erm

tet

e aadB aadE aphAl strA strB ereA ermF G ermX mefA tetA tetG tetO Q tetW tetX sulll intll Tn916
LZ_1 546E-05  130E-04 2.07E-04 194E-03  255E-03  5.13E-05  8.28E-04 0 3.64E-05  9.03E-04  3.19E-05  7.92E-05  3.09E-04 0 1.70E-04  7.88E-05  245E-04  2.63E-03  2.46E-04
(751E-  (1.49E- (1.01E- (218E-  (2.39E- (6.26E- (1.29E- (4.31E- (1.29E- (6.12E- (1.16E- (3.84E- (2.63E- (1.56E- (1.57E- (2.19E- (3.98E-
6) 5) 5) 4) 4) 6) 4) 6) 4) 6) 5) 5) 5) 5) 5) 4) 5)
LZ_3 3.10E-04 1.72E-04 2.64E-05 8.23E-04 1.17E-03  7.34E-05 1.33E-03 0 0 2.33E-04 0 0 1.56E-04 0 571E-05  1.24E-04 153E-04 3.00E-03  2.00E-04
(5.92E- (2.12E- (1.63E- (8.43E- (3.82E- (1.09E- (1.41E- ) (2.16E- ) ) (1.88E- ) (6.93E- (1.11E- (2.09E- (2.50E- (4.38E-
5) 5) 6) 5) 5) 5) 4) 5) 5) 6) 5) 5) 4) 5)
YC_1 7.81E-06  7.44E-06  133E-05 299E-05  2.03E-04 0 0 0 0 0 8.28E-06 0 0 0 0 0 4.81E-05 2.73E-04  4.31E-05
(5.57E- (1.58E- (3.95E- (2.95E- (4.29E- ) ) ) ) ) (8.54E- ) ) . ) . (3.43E- (1.36E- (1.31E-
7) 7) 7) 6) 6) 7) 6) 5) 5)
YC_2 6.75E-04  150E-04 521E-06 3.63E-03  2.88E-03 0 0 0 0 0 6.92E-05 0 8.26E-05 0 7.00E-06  9.49E-05  2.00E-04 2.07E-03  7.95E-05
(1.39E- (1.53E- (2.19E- (4.26E- (1.03E- } ) } ) ) (4.38E- ) (9.27E- ) (1.21E- (1.39E- (1.68E- (1.14E- (6.07E-
4) 5) 6) 4) 4) 6) 6) 5) 5) 5) 4) 6)
YC_3 799E-06  1.17E-05 291E-06  5.38E-04  6.57E-04 0 0 0 0 0 9.25E-06 0 0 0 0 0 0 9.85E-04  6.11E-05
(7.36E- (8.21E- (3.66E- (6.45E- (4.02E- ) ) ) . ) (5.03E- . ) . ) ) . (3.88E- (5.67E-
7) 7) 7) 5) 5) 7) 5) 5)
HS_1 220E-05  1.84E-05 7.04E-06 1.93E-03 1.61E-03  1.08E-04  4.49E-04 0 0 1.32E-04  226E-05  1.74E-04  4.65E-05 0 1.83E-05  7.26E-05  219E-04 3.52E-03  6.40E-05
(1.43E- (1.18E- (8.33E- (1.47E- (9.02E- (5.40E- (8.15E- ) (1.20E- (3.14E- (1.57E- (6.17E- ) (2.02E- (8.50E- (1.17E- (2.12E- (9.27E-
6) 6) 7) 4) 5) 6) 5) 5) 6) 5) 6) 6) 6) 5) 4) 6)
HS 2 0 5.74E-06 0 4.23E-03  3.74E-03 0 1.61E-05 0 0 0 6.76E-05 0 0 0 0 0 2.89E-05  5.02E-03  4.66E-05
(5.58E- (3.31E- (1.47E- (2.55E- (1.21E- (7.37E- (3.49E- (2.03E-
7) 4) 4) 6) 5) 7) 4) 5)
HS_3 0 3.35E-05 0 0 0 0 0 0 0 0 4.65E-05 0 0 0 0 0 0 5.12E-04  1.85E-04
(1.42E- (1.03E- (3.02E- (2.16E-
5) 5) 5) 5)
771 145E-05 1.78E-05  1.18E-05 193E-04  5.19E-04 0 0 0 0 0 3.70E-04 0 0 0 0 0 7.60E-04  148E-03  4.27E-05
(2.47E- (7.87E- (3.57E- (2.47E- (6.34E- } ) } ) ) (1.06E- ) ) . } ) (3.50E- (1.47E- (5.32E-
6) 6) 7) 5) 6) 4) 5) 4) 6)
772 1.65E-05 1.74E-05 2.21E-06 1.61E-04 1.12E-04 0 0 0 0 0 1.06E-05 0 0 0 0 0 8.17E-05 2.83E-03 1.01E-05
(1.28E- (1.18E- (1.39E- (1.11E- (7.86E- (3.75E- (7.14E- (5.81E- (1.72E-
6) 6) 7) 5) 6) 7) 6) 5) 6)
773 0 8.25E-04 0 1.76E-02  1.79E-02 0 0 0 0 0 0 0 0 0 0 0 0 1.78E-03 0
) (2.19E- ) (1.87E- (7.20E- } ) } ) ) ) ) ) ) } ) ) (1.11E- )
4) 3) 4) 4)
IN_1 1.38E-05 5.87E-06  1.74E-05  6.16E-05  5.39E-04 0 1.71E-05 0 0 0 5.09E-06 0 0 0 0 0 2.30E-04  8.96E-04  1.60E-05
(2.80E- (7.19E- (3.68E- (8.65E- (1.33E- i (2.74E- i ) ) (1.88E- ) ) i i ) (4.95E- (1.66E- (7.04E-
6) 7) 6) 6) 4) 6) 6) 5) 4) 6)
IN_2 0 2.10E-06 0 3.02E-04  1.54E-04 0 0 0 0 0 3.49E-06 0 0 0 0 0 1.03E-05  3.17E-04  3.17E-05
) (9.13E- . (3.41E- (6.84E- } ) } ) ) (6.11E- ) ) ) } ) (2.02E- (2.11E- (1.25E-
8) 5) 6) 7) 6) 5) 5)
JN_3 3.77E-05  1.79E-05  4.67E-05  9.89E-04  1.12E-03 0 0 0 0 0 2.38E-05 0 0 0 0 0 1.23E-05  147E-03  6.86E-05



(1.86E-  (447B-  (122E-  (247E-  (431E- (6.57E- (871E-  (L19E-  (143E-
6) 6) 6) 5) 5) 7) 7) 4) 5)
DY_1  559E-05 265E-05 252B-06 120E-04  1.02E-04 0 9.05E-05 7.35E-06 236E-04 201E-04  5.63E-05
(117E-  (418E-  (5.18E-  (1.27B-  (1.49E- i (3.66E- (6.29E- (126E-  (6.23E-  (3.10E-
5) 7) 7) 5) 6) 5) 7) 5) 6) 5)
DY_2  869E-05 4.62E-05 0 0 0 0 1.24E-04 1.67E-05 1.36E-03  2.84E-04  3.16E-05
(773E-  (7.36E- (9.11E- (1.43E- (733B-  (208E-  (1.01E-
6) 6) 6) 6) 5) 5) 5)
DY_3 0 6.94E-06  5.10E-06 5.12E-05  2.96E-05 0 0 0 331E-05 7.41E-04  1.05E-05
(5.76E-  (322E-  (475E-  (5AVE- (2.61E-  (L53E-  (1.66E-
7) 7) 6) 7) 6) 5) 6)

*numbers in brackets are standard error of above.



Table S6. Correlation of ARGs with MGEs.

Resistance genes? intll Tn916
aadB 0.156 0.253
aadE 0.099 -0.056

aphAl 0.189 0.665**
strA 0.255 -0.187
strB 0.232 -0.164
ereA 0.500* 0.488*
ermF 0.393 0.728**
ermG - -
ermX 0.185 0.635**
mefA 0.297 0.741**
tetA 0.086 -0.024
tetG 0.407 0.249
tetO 0.353 0.801**
tetQ - -
tetW 0.303 0.770**
tetX 0.461 0.639**
sulll -0.192 -0.088
intll 1 0.203
Tn916 0.203 1

* Numbers denote statistically significant correlations, *, p <0.05, **, p<0.01 (Pearson
coefficient, bivariate analysis).
2 Units of resistance genes or intl1 used in correlation analysis are gene copies per

16s rDNA genes copies.



Table S7. Coverage and diversity indices of bacterial communities by Miseq

sequencing.
Sample Shanno Simpso NO.of Coverag

OTUs ACE Chao nindex nindex Reads e (%)
LZ_1 364 464 454 411 0.0441 9367 98.9
LZ_3 294 462 422 3.53 0.0715 9593 99.0
YC_1 278 381 381 3.38 0.0743 18055 99.5
YC 2 333 404 414 3.41 0.0906 17243 99.5
YC_3 230 301 294 1.96 0.3721 11426 99.4
HS_1 596 712 705 4.56 0.0265 15757 99.1
HS_2 298 392 378 3.45 0.0657 18549 99.5
HS_3 352 431 426 3.53 0.0679 18725 99.5
771 548 692 692 4.28 0.0358 14510 98.9
772 605 704 708 4.71 0.0231 15348 99.1
773 457 520 516 4.04 0.0386 14751 99.4
JN_1 475 659 641 4.69 0.0176 10159 98.5
JN_2 261 348 340 3.39 0.0836 10923 99.3
JN_3 324 458 458 1.99 0.4349 17350 99.3
DY_1 606 716 729 4.49 0.0287 17057 99.2
DY_2 417 508 520 3.97 0.0483 13893 99.2

DY_3 268 410 382 3.84 0.0597 11729 99.3




Table S8. Relative abundances of bacterial community compositions grouped by phylum in different water samples. The
abundance is presented in terms of the percentage of the targeted phylum in the total sequences of a sample (%).

Taxon Lz_ Lz_ YC_ YC_ YC_ HS. HS. HS ZzZzZ_ ZZ_ ZZ_JN_ JN_ JN_ DY_ DY_ DY_
1 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

Proteobacteria 468 231 224 381 660 495 493 715 504 364 623 344 230 799 3219 1540 40.55
8 7 5 8 6 3 1 5 2 6 3 3 2 4

Actinobacteria 178 468 41.0 415 418 224 830 513 317 201 160 238 312 3.69 2129 1719 19.05
7 9 0 4 5 6 1 7 1 9

Bacteroidetes 294 205 025 068 223 209 173 473 524 254 596 202 072 119 748 028 535
2 0 7 1 1 9 5

Cyanobacteria 070 215 828 111 081 152 147 100 599 823 1.19 141 482 0.14 18.12 3013 24.44

4 7 2
Planctomycetes 059 292 242 120 253 036 237 199 184 121 023 141 217 024 747 1941 1.20
9 3 2
Verrucomicrobia 018 024 038 0.08 035 036 528 005 19 334 013 142 346 003 577 917 230
6

Firmicutes 298 136 135 576 067 182 026 601 097 029 264 076 025 310 062 141 0.02

Bacteria_unclassified 041 011 171 031 004 072 209 026 030 040 038 092 128 001 317 240 583

Chloroflexi 020 106 018 0.16 000 126 004 003 038 244 038 036 106 003 187 141 0.10

Deinococcus-Thermus 0.00 000 0.00 0.00 007 o001 001 010 0.02 0.01 102 002 0.04 006 0.01 024 0.00

5

Gemmatimonadetes 020 002 000 000 001 022 001 001 033 098 019 09 000 028 002 0.00 0.00

Acidobacteria 004 029 000 001 014 027 004 003 032 035 003 017 000 001 048 011 0.10

Candidate_division_OD | 0.11 090 0.02 0.01 000 0.17 0.03 0.00 0.00 0.08 0.01 013 0.00 000 034 042 0.09

1

TMb6 006 004 006 0.08 003 005 002 004 013 007 002 012 051 011 019 045 0.01

Chlorobi 0.14 0.02 000 000 004 010 000 0.01 010 010 002 050 000 032 004 0.01 0.10

Chlamydiae 0.04 003 001 002 000 003 000 000 0.02 007 001 0.03 003 001 028 071 0.06

Armatimonadetes 001 002 003 0.01 007 001 005 001 014 032 006 049 0.01 007 0.00 001 0.01

WCHB1-60 0.03 0.00 002 003 000 001 000 000 006 002 000 0.02 010 000 042 055 0.01

Spirochaetae 0.00 000 0.0 0.00 o000 002 000 000 001 002 o001 002 000 000 0.02 004 076

Candidate_division_TM | 0.07 0.07 0.01 0.00 000 001 0.00 0.00 000 000 000 000 000 001 008 042 0.00




7

Nitrospirae
Candidate_division_OP
3

Fusobacteria

SM2F11

BD1-5
Candidate_division_OP
11
Candidate_division_BR
C1

SHA-109

0.01
0.00

0.00
0.00
0.04
0.00
0.00

0.00

0.01
0.00

0.16
0.00
0.03
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.01
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.08
0.02

0.00
0.00
0.01
0.03
0.00

0.00

0.00
0.00

0.00
0.15
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.03
0.00

0.00
0.00
0.01
0.00
0.04

0.00

0.05
0.00

0.00
0.00
0.00
0.00
0.04

0.00

0.09
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.02
0.00

0.00
0.00
0.00
0.00
0.01

0.00

0.00
0.00

0.00
0.00
0.03
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.05
0.08

0.00
0.00
0.00
0.02
0.00

0.00

0.07
0.06

0.00
0.00
0.00
0.05
0.00

0.05

0.00
0.00

0.00
0.00
0.00
0.01
0.00

0.00




Table S9. Genera distribution patterns in 17 water samples.

Distribution Pattern Genera Pattern Description

hgcl_clade

Cyanobacteria_norank

Albidiferax

Rhodobacteraceae_unclassified

Arenimonas

Comamonadaceae_unclassified

Hydrogenophaga Prevalent in all water type,
A Gaiellales_uncultured while dominant in river

GKS98_freshwater_group water and source water.

Planctomycetaceae_unclassified

MNG?7_norank

PeM15 norank

Legionella

Acidimicrobiales_unclassified

Solirubrobacterales_unclassified

Pseudomonas

Massilia

Acinetobacter Enriched in finished water,
B Sphingomonas but not prevalent in river

Methylobacterium water and source water.

Brevundimonas

Deinococcus

Mycobacterium
CL500-29_marine_group

LD29 norank

Synechococcus
Planctomycetaceae_unclassified
Actinobacteria_unclassified
Rhodobacter
Bacteria_unclassified

Mainly prevalent in river
water and source water,
but not in finished water.




Table S10. Genera percentage of bacteria co-occurrence with ARGs.

Genus LZ_1 LZ 3 YC_1 YC 2 YC_3 HS_1 HS_2 HS_3 Z7_1 772 773 JN_1 JN_2 JN_3 DY_1 DY_2 DY_3

Brevundimonas 3.42E-03 7.30E-04 9.42E-04 1.28E-02 2.01E-03 1.14E-03 4.15E-03 1.39E-02 2.34E-03 1.43E-03 1.02E-01 2.85E-03 9.52E-03 4.09E-03 1.17E-03  7.20E-05  8.53E-05
Methylobacterium ~ 1.07E-04  1.42E-02  155E-03 1.45E-03 245E-03 9.52E-04 1.29E-03 2.53E-02 2.76E-04 3.00E-03 249E-01 295E-04 531E-03 9.28E-03 8.09E-03 3.60E-04 8.53E-05
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