Methods
Sampling and physical and chemical analysis
The analysis of dissolved inorganic nutrients and the rest of water environmental variables was carried out following the standard methods mostly as described in APHA (2005). Briefly, soluble reactive orthophosphate (SRP) was determined by the phosphomolybdic acid-ascorbic procedure. Nitrate concentration was obtained by the second derivative UV/Visible spectroscopy procedure. Ammonia was measured using the modified indophenol blue method (Golterman, 2007). Sulphate concentrations were determined by the barium sulphate precipitation turbidimetric procedure. Alkalinity was measured by titration with HCl using a pH shift indicator. Total suspended solids (TSS) were determined gravimetrically after drying at 105ºC. Water organic matter content proxy (LOI) was obtained by the loss on ignition method at 460 °C for 6 hours from dryed TSS filters (Heiri et al., 2001).
For the studied wetlands, metabolic rates were determined following Morant et al. (2020a). Gross primary production (GPP) and aerobic respiration rates were measured for both the plankton and benthos of the studied wetlands by in situ measurements of the variation in oxygen concentration in incubations under light and dark conditions, which were transformed into carbon, assuming that one mole of O2 generated or consumed implies one mole of CO2 consumed or generated (Morant et al., 2020a; Morant 2022). Methane emissions, which are a balance between microbial production and consumption of this gas, were determined using the procedure described in Camacho et al. (2017), obtaining sediment cores for each wetland and sampling time using transparent methacrylate tubes which were incubated, inside climatic chambers at a temperature corresponding to that of the sampling period, for 2 to 5 days depending on the wetland. The balance of methane generated/consumed during that time was measured by gas chromatography and/or by an Aeroqual Gas A200 CH4 methane meter calibrated by gas chromatography (Camacho et al., 2017; Morant et al., 2020a; Morant 2022). Methane concentration measurements were transformed into carbon emission rates per unit time using the ideal gas law equation (Morant et al., 2020a; Morant 2022).
DNA sequencing
The sequencing of the V4 region of the 16S rRNA gene was carried out in the Illumina MiSeq System (2x250 bp) according to the facilities and protocols of the RTSF-MSU (Michigan State University, USA). For each sample, Illumina compatible and dual indexed amplicon libraries of the V4 hypervariable region of the 16S rRNA gene were obtained with the primers 515f/806r (Kozich et al., 2013). Then, completed libraries where batch normalized using Invitrogen SequalPrep DNA Normalization Plates. The product recovered from the plates was pooled and quantified using a combination of Qubit dsDNA HS, Agilent 4200 TapeStation High Sensitivity DNA and Kapa Illumina Library Quantification qPCR assays. The pool obtained was loaded on a standard Illumina MiSeq v2 flow cell and sequencing was carried out in a 2x250 bp paired end format using a MiSeq v2 500 cycle reagent cartridge. Custom sequencing and index primers, complementary to the 515/806 target sequences, were added to appropriate wells of reagent cartridge. Base calling was done by Illumina Real Time Analysis (RTA) v1.18.54 and output of RTA was demultiplexed and converted to FastQ format with Illumina Bcl2fastq v2.19.1. The raw sequence data of this study was deposited in the NCBI Sequence Read Archive (SRA) under BioProject accession number PRJNA595160.
Topological roles of the network nodes
The topological roles of the individual nodes that formed the networks were calculated following the classification of Olesen et al. (2007), that divides them into 4 groups: peripheral nodes, which maintain few connections with the rest of the nodes; connector nodes, which connect modules of the network and are very important for maintaining the network; module hubs, which are very important nodes for maintaining the organization of the module of which they are part; and network hubs, which are important nodes for maintaining the coherence of both the module where they are located and also the overall network. The membership of a node in one of these specific types was established by calculating its within-module connectivity (Zi) and among-module connectivity (Pi) (Olesen et al., 2007), and the result was visualized with a Zi-Pi graph, where the nodes are placed in 4 regions, corresponding to each of the 4 possible roles, based on their Zi and Pi values. For this analysis, the water and sediment networks were reconstructed, respectively, with the same metrics and minimum values of ZOTU abundances as before but considering only the co-occurrence relationships and not the co-exclusion relationships.







Tables and Figures
Supplementary Table 1. Water environmental variables of the deltaic wetlands. TSS: Total Suspended Solids. LOI: Organic Matter, expressed as percentage of dry weight. SRP: Soluble Reactive Orthophosphate. 1: Winter. 2: Spring. 3: Summer.
	
	ALFA1
	ALFA2
	ALFA3
	ENCA1
	ENCA2
	ENCA3
	FBIO1
	FBIO2
	FBIO3

	Depth (cm)
	100
	100
	100
	20
	20
	15
	50
	50
	50

	Oxygen (mg·L-1)
	10.6
	9.9
	1.9
	10.9
	5.2
	2.9
	11.6
	6.4
	4.4

	Temperature (ºC)
	8.1
	12.3
	27.9
	4.3
	15
	29.2
	5.4
	14.8
	28.7

	Conductivity (mS·cm-1)
	62.8
	34.5
	62.8
	10.7
	50.7
	35
	2.2
	2.4
	1.7

	pH
	8.2
	8.3
	7.7
	8
	8
	7.9
	8.2
	7.7
	7.4

	Chlorophyll-a (µg·L-1)
	2
	4
	7.7
	5.4
	34.6
	60.3
	25.6
	23.7
	36.3

	TSS (mg·L-1)
	64.7
	79.8
	78.8
	39.5
	137.9
	78.6
	18.1
	36.4
	42.8

	LOI (%)
	25.9
	29.5
	29.2
	29.7
	27.7
	38.4
	40.7
	26.2
	28.5

	Alkalinity (meq·L-1)
	3.2
	3.2
	4.2
	3.8
	3.8
	3.9
	3.8
	3.4
	4

	SRP (µM)
	0
	0.94
	1.88
	0.07
	0.98
	1.89
	0.01
	0.33
	0.65

	Nitrate (µM)
	40.9
	41.5
	39.4
	29.8
	37.8
	35.1
	9.2
	0
	10.8

	Ammonia (µM)
	7.6
	14.9
	12.7
	39.5
	11.6
	9.4
	12.4
	2.1
	1.9

	Sulphate (g·L-1)
	3.3
	4
	3
	1.5
	3.3
	2.2
	0.3
	0.1
	0.1




Supplementary Table 2. Sediment environmental variables of the deltaic wetlands. LOI: Organic Matter. LOI and Carbonate expressed as percentage of dry weight. 1: Winter. 2: Spring. 3: Summer.
	
	ALFA1
	ALFA2
	ALFA3
	ENCA1
	ENCA2
	ENCA3
	FBIO1
	FBIO2
	FBIO3

	Conductivity (mS·cm-1)
	35.2
	65.7
	36.4
	19.0
	54.6
	35.0
	0.9
	1.8
	2.3

	pH
	8.3
	7.9
	7.7
	7.9
	7.6
	7.3
	8.1
	7.2
	7.3

	LOI (%)
	13.9
	45.9
	20.6
	15.9
	32.9
	28.8
	4.1
	3.5
	3.2

	Carbonate (%)
	20.3
	15.9
	10.4
	21.1
	15.5
	14.9
	15.8
	15.5
	15.9
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Supplementary Figure 1. Co-occurrence network of water prokaryotic communities. The ZOTUs are represented as nodes and the relationships between them as lines called edges. Nodes representing environmental variables are coloured in yellow (Cond: Conductivity, Chla: Chlorophyll-a). The colour of the lines representing the relationships between the nodes is green if the relationship is co-presence and red if the relationship is mutual exclusion. The shape of the node indicates the season in which the ZOTU is in the majority and the colour of the node the wetland in which the ZOTU is in the majority. The size of the node indicates its abundance in number of reads. The colour of the node border indicates which of the following genes is present in the ZOTU: yellow (dsrB), green (psbA), blue (pmoA). In the legend, C applies to ZOTUs present in all wetlands (cosmopolitan) in the wetland legend or in all seasons (core) in the season legend. NC applies to ZOTUs that are shared between different wetlands or between different seasons, but not being in all of them at the same time.
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Supplementary Figure 2. Co-occurrence network of sediment prokaryotic communities. The ZOTUs are represented as nodes and the relationships between them as lines called edges. Nodes representing environmental variables are coloured in yellow (Cond: Conductivity, LOI: Organic matter). The colour of the lines representing the relationships between the nodes is green if the relationship is co-presence and red if the relationship is mutual exclusion. The shape of the node indicates the season in which the ZOTU is in the majority and the colour of the node the wetland in which the ZOTU is in the majority. The size of the node indicates its abundance in number of reads. The colour of the node border indicates which of the following genes is present in the ZOTU: yellow (dsrB), green (psbA), blue (pmoA/amoA). In the legend, C applies to ZOTUs present in all wetlands (cosmopolitan) in the wetland legend or in all seasons (core) in the season legend. NC applies to ZOTUs that are shared between different wetlands or between different seasons, but not being in all of them at the same time.
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Supplementary Figure 3. Distribution of the number of ZOTUs present throughout all the year (C) and of the ZOTUs specific of each season in the water and sediment co-occurrence networks.






[image: ]
Supplementary Figure 4. Zi- Pi graph showing, for water and for sediment, the distribution of nodes forming the co-occurrence networks based on their topological roles. The size of the symbol representing the nodes is proportional to their abundance in the network, and the colour indicates which of the following genes is present in the ZOTU the node represents: yellow (dsrB), green (psbA), blue (pmoA). Zi: within-module connectivity. Pi: among-module connectivity.
[bookmark: _GoBack]
image18.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ALFA- Alfacs  ENCA- Encanyissada  FBIO- Filtre Biològic  Summer  Spring  Winter  Summer  Summer  Spring  Winter  Winter                                  1  500  1000  1500  2000                                              Spring     


image2.png
Z0TUgA4 ZoTUsTO zoTUsT8 1 350\ 650 950 1250
2010202 Z0TU246 /nmsagm 706 20TY3307 Py N\ /
zomue / ZoTy \ 2z0TU315 20TU33
onuaw Z0Tu214 20TU760 A\ JoTusss 20TU1740 7
P ‘ 20TUsS?
ZoTutes Z0TU1586
0TUB1 f— 4 zoTusss 20Ty3266 20TU768 Il o
2o ) * . zotuser * — \/ Winter
= 20TY(223 z0TU4TS A
Joruess | L 4 zorun Summer L Joruises 1 \:|
* 20TU141 z 1» 9 * I e
Z0TUs80
20TUB67 / Z0TU400 20TU258 271 Jotums [ A Summer
Z0TUS64 20TU2248 0TU5‘\9' *
Z0TU43 s Spring
zoTuss 20TUs01 9 ~ Ve )\ 2011138
ZOTU446 Tuz/zb/ A
onuam 6 40 6 Qz U1008 zoTusat
TU761
I \’/Z[m“54 ZOTU153 “2 262070 & 9 ° zo.u 6
< - acs ’ OfUiEs S Z0TU257  ZOTYS20
AN zoTUA8 o S Z0TU921 /
\' L = @ zoTU3141 .
QTUPN 7O ZoTU784 /
Z0TU48  zOTU376 zyrum?a x [ ] zotussh Il
20TY105 \\ zotuasr
zorusm ) ’ 20TU320
¥ . Z0TU130 z0Tut14 i W% \\ Z0TU394 zo1U637 @ L
zotus ‘ «\\ 3 T 40 v - ZOTU1536 R 3 Spl‘ill g 20TUS12
\4"& 40 zorutsz ‘ l AN \ gBF zotures \onu2251
Z0TUAtS Zwmﬁ < e oot g @ zoTus0s
z0TU375 Z0TUsEs Y Jorures
oOTUT33 zoTUss, /{/ zoTuar g el zoTuge? Z0TU11
’ZOTUSGO ‘ 26TUt60 . 0 L34 2 TU .
zoTusos MMz ] 2OTYR32 A "zoTU305 z0TU176 ;\\\! ZOTU1102 v *
p ZOTUWOZ" Z0TUB32 ) OTU175 ZOTU2339
OTUIT0 @ 0russs 20TU1108 TU10629% Z0TU3%6
76@3 zoTU275 @ zo1u713 o
=9 2qTuts44 Z0TU1167 2 ZoTuzet
o @zoTustt w' e, zoTut1s7  70TU1e4 Y. Yw Wi
Z0TU202 e, ¥Z0TU1118 Y =7 Vs TU116
5
Z0TU402 Zmzvzonmu DO TUSS0 Z0TU300
Y Y zoturss
Z0TUS05 ZOTU1656  ZOTU43S ™
. zoTU1347
‘Winter

2{ WW Z0TUB11
‘\ S zOTU3T2

ENCA- Encanyissada

ZOTU209

zoTU41

20Tu927
20TUs40 zoruser A A
20TU702
zowum/0 FBI O F . lt B . 1 N e zoTusos 2oty A
Z0TU495 * - fultre 10 Oglc z0Tu94 65
Z0TU405 Z0TUS91
ZoTusss zoTut817 Aﬂ““ onuwsz 3
\ ZoTU739 _‘ % /zonms
043 3%50207%168 A
Z0TU1031 Z0TUS6: —
—~ zoTUsi ;
v - Z0TU86S ZoTU222 Summer zotus2s N 4 zotuTre
7 ZoTUtZT Z0TU224 ZoTue70 20TUS49
Z0TU1359
Z0TU34 * / zoTu3es . A Summer
zoTu462 — o Spl‘lllg Z0TU1230 zommz
ZOTU1522 ZOTU7‘5 ZOTU1680
20m0210 T
20TU269 20TU807 Z0TUT55 20TU1433 ZOTU1021  zOTusos ZOTYe17 ~ ZOTU331 zoTuT8
@ zoTUszg zogzas 20TY1996 20Ty150 on‘ws JoTues ZoTyt464 * P Z0TU217 ZOTUZ8 z0TU733 zmgm
Z0TU8S2, —
zotusss ./ * zoTusoy 2073832 Y. \ * * ’ 20TU414 *
* 20TU346 4 | . /. | zoruese / \ / \zotuzss | / zotuats\ / * / |
Z0TU499
/ g * ZOTU?Q/ * *— Y * onmmz ’ t & ore Hz | AN
20TUBS0 2oTUss1 g, ZOTUB2 . 01873 @ [ e, S 2o 2010347 / 207 Y
<> L3 Z0TU1598 soturar  ZOTUEST 20TU120 20TU206 * zOTUtBs  ZOTUBSS
/ zoturaar /  zoTUsss [ J () z0TU218
ZOTUA?D’ (] ‘ zoTU732

ZOTUS63 ZOTU730
Z0TUB63




image20.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ALFA- Alfacs  ENCA- Encanyissada  FBIO- Filtre Biològic                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       Summer  Spring  Summer  Spring  Winter  Summer  1  350  650  950  1250          


image3.emf
W

a

t

e

r

S

e

d

i

m

e

n

t

W

a

t

e

r

S

e

d

i

m

e

n

t

W

a

t

e

r

S

e

d

i

m

e

n

t

W

a

t

e

r

S

e

d

i

m

e

n

t

0

40

80

120

160

200

240

280

320

360 N

u

m

b

e

r

 

o

f

 

Z

O

T

U

s

C

Winter

Spring

Summer


image4.emf
-4

-3

-2

-1

0

1

2

3

4

Z

i

Module Hubs

Network Hubs

Peripherals

Connectors

-4

-3

-2

-1

0

1

2

3

4

Z

i

Module Hubs

Network Hubs

Peripherals

Connectors

WATER

SEDIMENT

0

0.2 0.4

0.6 0.8 1

0

0.2 0.4

0.6 0.8 1

Pi

Pi


image1.png
z0TUS3 0 ZOjfjoss  zOTU123
zoruus"@ 5,4 ||

i ¢ zonurs A A 1500\ 1000 1500 2000
= ... @  ALFA- Alfacs Aﬂw& WV
ZoTu210

|
® zotusso @) zow}‘wfw?’ - _—
) zo1uses | N Summer
zotusrr @ Winter Z0TUBs1 20TUSs37 <> °
|

20Tug2

'zomss z0TUs20 B =0
\ . zonmes. \ /Y\ZOTUSOG Z0TUB - v e
zorms L/ TR Ly zomuso e oS — -
® Spl"illg . N oW 0TU428 z0TU104 - \\,‘ ’ B
2oTUtstYy //Zc.ﬁ.ng Z0TUt60 A Summer
Y ol -

20TUs5 208 || a
Y v Y, zoruat ™\ LA 7) oo
onueaa/ . "4 VN G OTUBSS 20TU168
£z WOV '

ZOTU167
7 2570 .
/Y / ZoTut62 ZDYUWs \S\zomws ’7L’
sonae 20TU268, ¢ zotuss
\ Wrum

20TU27: ‘,\ ZOTU362

ny ZOTU330
oo AT
zotuezr AT

Z0TU292 A\

20TU139 "
zoTusso | 20T 701y 181 ZOTU536 /
W
A Z0TU80
A -
zoTUst - > % Jorusss J AN zoTu21
20TU1054, s Ty o ®ouno
Z0TU13 0TU24 0TUB16
Z0TU2022 20TUST2 e Z0TU492

‘ o : sse 0TU166
201

2 ‘ ZoT *
0T ZoTutors Z0TUS3S
Summer & b 2 Soruasso | ZoTUt207 y
ZoTu323 2Z0Tu498 4, — Z0TU1242 ZoTU1147 .
2Z0TU316 0Ty, Y- 1@)’ A —¥ zotutzae
A 5 Zoruren
!\\Azomm 2T 80 Us) 7S | ZoTU2070
ZoTUt179
_ /
7

zorusus‘ /A/ onumzzOT ) / ZOTU1032
U1s:
QU 70 2z0TUssT L 2 Y 3 §TU23W

f X iz
A A = =
//. zoTut18 / AR, \
™ z0TU205 20734 20100 ®
ZOTUS34
zoTuazs /’ <* / zoTutsos
ZoTug28
. e g e ZoTut026 20TUB43
FBIO- Filtre Biologic Winter
o
Jorum W ZoTUs31 zoturz oo
> 4 inter
Y. +\ Z0TU293 Z0TU2134 Z0TU27 o\(uws
zoTU1087 | /y\v Y ZoTut079 Z0TUE0s Y
20TU926' ZOTU1670 Z0TU83! \\/Yzorunsz coruee Spring
cprine ENCA- Encanyissad
Z0TU183 = llcallylssa a Z0TU161
o @)—@ zoroo W zorry 2070 ® .o

211
0TU78S

zotusz z0TU278

ZzoTU119 :OTUKSQ

A /
Z0TU135 2 76703364 20125 4
A%NA ot A/zomwss zorueer
zoTusos Ay, % zoTUte
ZoTu120 4 N gsfz; 2zoTue78 /
AA-A [ ]

\

/.\\ N zotuess
/{L)Tugm‘ ZoTu1267 V‘T“ums

Sl L2
o) N

Summer
20TUs80 ZOTU73 ZOTU214  ZOTU444 ZOTU1202 20TU220  ZOTUT40  zo7u74s  ZOTU1619 20TU260 zoTutzs  ZOTUTO1 ZOTU286  ZOTUS7 ZOTUS67 — zOTUteea ZOTUes7 ~ ZOTU3ES  zOTutge0  ZOTU276
ZOTU914
A I Y" A " # o . ¢ n \ ‘ ‘ =
= - AL
zorusty 20TV \ L - ® o @ *
Y, zoTus71  ZOTUM9. 7071215
70TU298 ZOTU199 ZOTUS73 ~ ZOTU285 zoTU9t 20Tu482 20TU488  z0TU31Y 20TU2582 20TU178 z01U35 zoTust zoTuszz  20TU1282 ZOTUT42  zoTu3oo
Z0TU46




