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Supplementary Table S1. Functional gene abundances.

Gene RS1 RS2 RS3  NRSI NRS2 NRS3 NMSI NMS2 NMS3

hdrA 9296.6 6430.1 7483.2 10067. 10136. 10055. 7450.0 8&143.3 8859.1
3 6 0 70 89 02 7 9 3

atsA 5258.0 5077.1 4154.0 4772.8 4607.0 5284.6 5202.7 47229 4674.0
4 2 5 7 8 8 2 0 7

dmdB 3684.9 3260.9 3345.6 3698.1 41054 42369 3878.7 3963.0 41004
1 1 3 7 8 9 5 7 5

dmsA 2876.9 2386.9 2986.5 2677.0 2632.5 29829 2328.3 23145 2649.8
6 6 9 3 3 0 9 0 5

cysC 2387.0 2321.6 2102.7 2378.2 2384.6 2425.6 2329.9 2461.9 2378.2
2 5 4 6 4 2 4 0 8

hdrD 1932.8 13422 1715.2 1950.0 19549 1949.6 13574 14139 1665.7
5 8 0 9 8 7 7 8 3

tusA 1902.3 1793.8 1770.7 1815.2 1763.8 1988.6 17543 1841.0 1773.1
1 4 2 5 3 1 2 3 6

cysk 1842.0 1918.5 1862.4 1871.1 1915.6 1908.4 1852.1 1956.5 1860.3
7 5 9 6 3 3 3 8 7

itrB 1415.7 1398.9 1552.7 1375.8 1433.0 1508.6 11452 1213.5 1307.0
9 5 7 1 7 7 3 0 0

cysK 1297.3 1338.9 1181.0 1148.5 1320.6 1392.0 1562.5 1589.6 1320.4
9 1 8 8 7 6 4 2 2

slcC 1254.0 1157.8 1056.3 1286.8 12629 1308.3 1436.1 1388.1 1262.0
5 9 6 0 9 8 2 7 3

xsc 1253.7 1195.0 11769 1263.6 1250.1 1277.7 1247.2 1428.7 1159.3
7 0 4 5 0 9 4 2 5

sat 1221.6 11854 1302.4 11404 11219 1279.8 1369.7 1288.0 1303.2
5 2 3 6 7 4 5 9 9

cysN 1166.1 1306.2 1104.0 12229 13494 12253 13729 1491.6 13024
0 4 3 3 5 1 6 6 6

cysQ 1128.3 1180.1 1019.2 997.92 1036.1 1200.0 1095.6 1059.7 1068.2
3 5 5 9 5 5 3 7

glpE 973.60 963.74 824.45 97854 92098 983.41 951.43 956.04 886.82

ssuD 965.61 1050.5 847.14 846.68 740.63 1018.3 1130.6 1152.4 839.07

1 4 0 4
cysJ 802.26 802.75 831.86 742.84 805.82 794.77 783.59 842.88 818.14
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Supplementary Table S2. Impact of sediment properties on dissimilating sulfate reduction gene families.

Gene PH salinity =~ ORP AS NO3 NH4" Fe TOC TN TP Sulfides
sat 0.15 0.13 0.30 -0.56 0.55 0.56 -0.45 -0.16 -0.24 -0.01 -0.59
cysN 0.76* 0.78* 0.24 -0.68* 0.06 0.30 -0.82%*%  -0.74* -0.67* -0.44 -0.09
cysQ 0.17 -0.25 0.05 -0.14 0.48 0.42 0.03 0.22 0.23 0.12 0.13
cysJ -0.24 0.21 0.68* -0.07 -0.28 -0.10 -0.37 0.09 0.14 0.47 -0.42
nrnA -0.47 -0.07 -0.27 0.18 -0.42 -0.72* 0.32 -0.10 -0.12 -0.25 -0.26
dsrK 0.00 -0.20 -0.55 -0.08 -0.18 -0.55 0.36 -0.11 -0.13 -0.34 0.10
aprA -0.24 -0.71%* -0.59 0.36 -0.17 -0.53 0.75* 0.32 0.29 -0.06 0.34
cysH  -0.56 0.24 -0.28 0.03 0.33 0.02 0.24 0.15 0.03 -0.25 -0.58
dsrP -0.83**  -0.58 -0.34 767* -0.48 -0.72% 0.86**  0.66 0.63 0.45 0.16
sir 0.15 -0.37 0.40 0.34 -0.08 0.20 0.03 0.38 0.50 0.57 0.62
asrB -0.18 -0.14 -0.81*%*  0.07 -0.02 -0.44 0.53 -0.11 -0.19 -0.51 0.06
dsrB -0.29 -0.42 -0.51 0.22 -0.39 -0.76%* 0.56 0.04 0.02 -0.25 0.05
dsrM  -0.52 -0.69* -0.48 0.68%* -0.15 -0.40 0.88**  0.63 0.60 0.21 0.39
asrC -0.74%* -0.41 -0.39 0.43 -0.36 -0.72* 0.67 0.33 0.26 0.13 -0.15
MET3  0.84**  0.25 -0.09 -0.56 0.24 0.31 -0.41 -0.49 -0.44 -0.47 0.24
dsrA -0.56 -0.85*%*  -0.43 0.69* -0.30 -0.54 0.92*%*  (.76* 0.74%* 0.57 0.48
dsrN -0.52 -0.25 -0.16 0.38 -0.57 -0.74%* 0.37 0.04 0.04 0.04 -0.08
asrA -0.14 -0.25 -0.44 0.29 -0.57 -0.74%* 0.45 0.04 0.03 -0.17 0.19
cysl -0.10 0.17 0.58 -0.17 0.31 0.42 -0.39 -0.02 -0.03 -0.05 -0.60
cysNC  0.62 0.30 0.45 -0.29 0.26 0.62 -0.57 -0.20 -0.09 0.10 0.30
cysD 0.85**  0.61 0.37 -0.62 0.21 0.56 -0.85*%*  -0.64 -0.57 -0.30 0.03
aprB 0.10 -0.46 -0.10 0.26 -0.11 -0.17 0.25 -0.03 0.04 -0.12 0.48
dsrO -0.13 -0.87**  -0.28 0.33 -0.19 -0.37 0.61 0.49 0.50 0.45 0.49
dsrC -0.47 -0.62 -0.59 0.20 0.42 -0.02 730* 0.53 0.39 0.10 -0.06
aprM  0.30 -0.02 0.58 0.22 -0.10 0.31 -0.27 0.14 0.28 0.33 0.48

dsrJ -0.57 -0.30 0.09 0.67 -0.51 -0.48 0.43 0.46 0.52 0.59 0.34



MET22  0.26

HINT4 -0.25
SAL -0.03
gmoA  -0.44
dsrD 0.15

-0.48
-0.53
-0.37
0.13

-0.25

0.20
-0.39
-0.48
-0.52
-.690*

0.34
0.24
0.31
-0.03
0.20

0.00
0.18
-0.27
0.06
-0.21

0.24

-0.07
-0.40
-0.34
-0.34

0.12
0.59
0.49
0.39
0.45

0.32
0.58
0.11
0.17
-0.06

0.43
0.55
0.09
0.08
-0.08

0.43
0.43
-0.19
-0.08
-0.27

0.77*
0.35
0.32
-0.27
0.51

*p<0.05, ** p<0.01.



Supplementary Table S3. Sediment properties in mangrove samples and nonmangrove samples.

Properties MS (mean) MS (std) NMS (mean) NMS (std) p-values Mean (all
samples)

pH 6.76 0.17 7.03 0.02 0.049 6.89

Salinity (ppt) 29.17 0.37 29.67 0.47 0.170 29.42

ORP -207.83 81.85 -141.67 23.23 0.265 -174.75

AS (mg/kg) 2301.95 376.26 1383.66 130.34 0.008 1842.81

NOs™ (mg/kg) 1.18 0.82 1.60 1.58 0.664 1.39

NH4"(mg/kg) 15.09 3.39 20.00 9.01 0.334 17.55

Fe (mg/kg) 96.11 12.52 54.20 4.25 0.002 75.16

TOC (mg/g) 11.62 3.73 3.93 1.07 0.018 7.78

TN (mg/g) 0.77 0.26 0.26 0.06 0.021 0.52

TP (mg/g) 0.15 0.06 0.10 0.02 0.272 0.13

Sulfides (mg/g)  0.09 0.05 0.05 0.01 0.230 0.07

Std: standard deviation; p-values: Student's t test of p-values.



Supplementary Table S4. Sediment properties in rhizosphere samples and nonrhizosphere samples.

Properties RS (mean) RS (std) NRS (mean) NRS (std) p-values
pH 6.69 0.21 6.82 0.08 0.476
Salinity (ppt) 29.00 0.00 29.33 0.47 0.374
ORP -142.33 13.91 -273.33 68.01 0.056
AS (mg/kg) 2583.36 188.85 2020.55 298.51 0.087
NOs™ (mg/kg) 0.95 0.08 1.42 1.11 0.582
NH4"(mg/kg) 16.37 3.19 13.81 3.10 0.461
Fe (mg/kg) 94.74 8.83 97.48 15.22 0.836
TOC (mg/g) 14.78 2.08 8.45 1.85 0.032
TN (mg/g) 1.01 0.12 0.53 0.07 0.008
TP (mg/g) 0.21 0.04 0.10 0.01 0.024
Sulfides (mg/g) 0.09 0.06 0.09 0.04 0.901

Std: standard deviation; p-values: Student's t test of p-values.



Supplementary Table S5. Partial Mantel test to evaluate the relative importance of sediments
variables in determining microbial communities and the distribution of sulfur genes in subtropical
mangrove ecosystem.

Functional genes microorganism community

™ P-value ™ P-value
TP 0.632 0.008 0.577 0.007
TN 0.519 0.011 0.492 0.013
AS 0.440 0.016 0.409 0.019
TOC 0.384 0.032 0.448 0.026
PH 0.305 0.113 0.559 0.008
NH4" 0.237 0.210 0.193 0.234
Sulfide  0.230 0.073 0.185 0.224
Fe 0.211 0.104 0.313 0.031
NOs5 -0.039 0.446 -0.092 0.487
salinity  -0.062 0.571 -0.157 0.667

OPR -0.062 0.549 -0.157 0.657




Supplementary Figure S1. The 20 dominant dissimilatory sulfate-reduction genes taxonomy
order level are shown with their relative abundances.

1 O O —_ others

Unclassified

Acidobacteriales
Flavobacteriales
Gemmatimonadales

Desulfovibrionales

Thiotrichales
Rhodobacterales
Nitrosomonadales
Pseudomonadales

Clostridiales

bundance %

1ve a

Syntrophobacterales
Marinilabiliales

Burkholderiales

Nitrosopumilales

Oceanospirillales

Relat

Sphingomonadales
Alteromonadales
Cellvibrionales

O - Rhizobiales

RS NRS MS NMS B Chromatiales

W Desulfobacterales

12



Supplementary Figure S2. Sediment properties. (A) TOC (mg/kg), TN (mg/kg), and TP (mg/kg).

(B) Contents (mg/kg) of AS and sulfide. (C) pH, salinity, and ORP. (D) Contents (mg/g) of NH4",
NOs ™, and Fe.
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Supplementary Figure S3. Taxonomic classification of key functional genes retrieved from the
samples. A) The key genes enriched in the MS; B) The key genes enriched in the NMS.
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Supplementary Figure S4. Taxonomic classification of key functional genes retrieved from the
samples. A) The key genes enriched in the RS; B) The key genes enriched in the NRS.
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Supplementary Figure S5. Taxonomic classification of key functional genes retrieved from the

samples. A) cysK; B) cysE; C) sqr.
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