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Figure S1. Experimental designs. (A) Compositions of fish tank. (B) Timeline of sampling and experiments in
this study.
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Figure S2. Total plate counts of bacteria in paraben treated river sediments. A-D: aerobic culture. E-H:
anaerobic culture. Y-axis indicates colony forming unit per mL (CFU/mL). X-axis indicates weeks (0-18%

week). Data from triplicate assays are presented as the mean + SE. MP: methylparaben, EP: ethylparaben, PP:

propylparaben, BP: butylparaben, CT: control.
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Figure S3. Residual parabens in each fish tank. Y-axis indicates residual paraben (parts per million, ppm). X-
axis indicates weeks (0-18"™ week). Data from triplicate assays are presented as the mean + SE. MP:
methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, CT: control.
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Figure S4. Microbial communities (phylum level) in the paraben treated river sediments. MP: methylparaben,
EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S5. Microbial communities (genus level) in the paraben treated river sediments. MP: methylparaben,
EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S6. Anammox (anaerobic ammonium oxidation) associated microbial communities in the paraben
treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S7. Nitrogen fixation (M00175: nitrogen =>ammonia) associated microbial communities in the paraben
treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.

0.03
0.025
5 0.02 —
E ja—
2 0015 — = B r |
2o |8 & — B ] g B B
0.005 =iz B s
-
0
TP P S SN R P S S - T LRI
[ VA Vg v [ AR RN ¢ QQ $ ‘38 \2‘3 “g “g
m Pseudomonas u Hydrogenophaga Dechloromonas
m Aromatoleum m Aquabacterium m Thauera
m Leptothrix Cupriavidus Massilia
u Magnetospirillum m Rhizobium m Pseudogulbenkiania
Chelatococcus Sulfuricella Noviherbaspirillum
m Brucella m Luteimonas m Sulfurimonas

Hyphomicrobium
u Shewanelia
Azospirillum
m Azoarcus
Marinobacter

oA B N WA o Nk A B &b N kA
V& E&&E S L&E Q&QQ"QQ"QQ" LS FLEE

m Bradyrhizobium u Undibacterium

u Thiobacillus m Acidovorax
Rhodobacter Azospira

m Shinella m Agrobacterium
Aminobacter Paracoccus

Figure S8. Denitrification (M00529: nitrate => nitrogen) associated microbial communities in the paraben
treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S9. Dissimilatory nitrate reduction (M00530: nitrate => ammonia) associated microbial communities in
the paraben treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP:
butylparaben, C: control.
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Figure S10. Nitrification (M00528: ammonia => nitrite) associated microbial communities in the paraben
treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S11. Assimilatory nitrate reduction (M00531: nitrate => ammonia) associated microbial communities
in the paraben treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP:
butylparaben, C: control.
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Figure S12. Thiosulfate oxidation (M00595: thiosulfate => sulfate) associated microbial communities in the
paraben treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben,
C: control.
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Figure S13. Assimilatory sulfate reduction (M00176: sulfate => H,S) associated microbial communities in the
paraben treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben,

C: control.
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Figure S14. Sulfate-sulfur assimilation (M00616) associated microbial communities in the paraben treated river
sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S15. Dissimilatory sulfate reduction (M00596: sulfate => H»S) associated microbial communities in the
paraben treated river sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben,
C: control.
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Figure S16. Microbial genera associated with xenobiotics degradation bacteria in the paraben treated river
sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.
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Figure S17. Proportions of microbial genera with potential pathogenic bacteria in the paraben treated river
sediments. MP: methylparaben, EP: ethylparaben, PP: propylparaben, BP: butylparaben, C: control.



Table S1. Target compounds used in this study.

Target Compounds abbreviation | CAS No Formula
Methylparaben MP 99-76-3 o
/(_)
o] :
%
Q
Ethylparaben EP 120-47-8 0
/@)J\o/\
HO
Propylparaben PP 94-13-3 0
/@J\O/\/
HO
Butylparaben BP 94-26-8 o]
/@)Lo/\/\
HO
Table S2. Antibiotics used in this study.
Antibiotics abbreviation | CAS No Formula
Penicillin Pen 113-98-4 H H
R N .S
\ﬂ/ CHs
O j;Nr\)<CH3
0
OH
Oi\
Tetracycline Tet 60-54-8 OH O HO (I-)I O O
PN
Sulfamethoxazole Sul 723-46-6 N -




