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SUPPLEMENTARY VIDEO 1│ Digital video showing the sponge-dominate benthic community at the  
Arctic Schulz Bank  seamount as recorded by the AEGIR 6000 ROV during a dive aimed to deploy the 
incubation chambers. Note the abundance of Schaudinnia rosea, which are the white tubular sponges. 
 
SUPPLEMENTARY VIDEO 2│Digital video showing the monospecific aggregation of Vazella 
pourtalesii  at Sambro Bank Sponge Conservation Area on the Nova Scotia Shelf, Canada, as recorded 
by the ROPOS ROV. 
 
SUPPLEMENTARY VIDEO 3│ Video showing the incubation of an individual of Schaudinnid rosea at 
the Arctic Schulz Bank seamount as recorded by the AEGIR 6000 ROV. 
 
SUPPLEMENTARY VIDEO 4│ Video showing the incubation of an individual of Vazella pourtalaesii at 
Sambro Bank Sponge Conservation Area on the Nova Scotia Shelf, Canada, as recorded by the ROPOS 
ROV. 
 
SUPPLEMENTARY DATA FILE 1│ Excel file containing the triangular matrix of Weighted 
UniFrac distances between pairs of samples, including tissue of Schaudinnia rosea and Vazella 
pourtalesii, and seawater from their respective habitats.  Distances resulted from the taxonomic 
classification of Amplicon Sequence Variants (ASVs) performed using a Bayes classifier and were 
calculated based on a phylogeny produced with FastTree2. Distances were then submitted to the non-
metric multidimensional scaling to produce the ordination space of Figure 5. 
 
SUPPLEMENTARY DATA FILE 2│ Excel data file containing the calculations of the annual net 
nutrient flux across the aggregations of Vazella pourtalesii. 
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SUPPLEMENTARY FIGURE 1 │  Linear regression analysis examining nutrient flux rates as a 
function of ambient nutrient concentration for the two assayed sponge species. In Vazella pourtalesii, 
in-situ incubations (open circles) were combined with 1st day laboratory incubations (solid circles) for 
the analyses. Note that the relationship lacks statistical significance in all cases (P> 0.05) and that the 
strength of the association between the two variables is consistently very low (adjusted R2 < 0.2).  
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SUPPLEMENTARY FIGURE 2 │ Summary of relative abundances in the composition of the 
microbiomes (at the phylum level) of Schaudinnia rosea and Vazella pourtalesii. The ten most 
abundant phyla are displayed, while the remaining, low-abundance phyla are combined under the 
category “other”. Additional information on the microbiomes of these sponge species can be found 
somewhere else (Bayer et al., 2020; Busch et al., 2020b, 2020a). 
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SUPPLEMENTARY TABLE 1│Summary of tests examining differences in the flux rate of nutrients 
(ammonium, nitrite, nitrate, phosphate) in Vazella pourtalesii as function of rates having been through 
an in-situ incubation or a laboratory incubation. Note that ammonium, nitrite and phosphate results 
made normal and homoscedastic data sets suitable for the parametric t-test. The non-normal and 
heteroscedastic data of nitrate were analyzed through the non-parametric Mann-Whitney U test. In no 
case, there were statistically significant differences between incubation modes. Therefore, result from 
both incubation modes were pooled together to extract global average values. “N”, “Mean” and “SD” 
indicate, respectively, the number of replicates per incubation mode, along with its average value and 
standard deviation. “p” indicates the statistical significance of each pairwise comparison test. 

  

Nutrient N Mean SD Statistic Statistic p
type value

Ammonium
in situ 4 15.8 17.4 t -test -1.858 0.086

ex situ 11 2.3 10.5
Nitrite

in situ 4 -26.6 5.6 t -test 0.554 0.589
ex situ 11 -23.4 10.7

Nitrate *
in situ 4 2.5 9.7 U -test 10.000 0.133

ex situ 11 -3.8 2.7
Phosphate

in situ 4 -0.7 0.3 t -test -0.551 0.591
ex situ 11 -0.9 0.6
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SUPPLEMENTARY TABLE 2│Summary of net fluxes of NH4
+ over the seven consecutive 

laboratory incubations of eleven Vazella pourtalesii individuals (Ind. codes #5 to #15). The ambient 
ammonium concentration (µM) at the beginning of each incubation is given on the left-hand section of 
the table and the measured net flux rate (10-3 µmol of ammonium per sponge mL and hour) in the right-
hand section. Note that individuals 1-4 are missing from the table, because they were incubated in situ 
but not in the laboratory. The mean (AVG) value of each incubation step and its associated standard 
deviation (SD) are given at the two bottom rows of the table. 

 

 

SUPPLEMENTARY TABLE 3│Summary of PERMANOVA tests showing the statistical 
significance  of the groups of samples identified by a nMDS analysis (Figure 5) based on between-
sample UniFrac  distances obtained for the amplicon data. 

Group 1 Group 2 Sample size Permutations pseudo-F p-value 

Schaudinnia rosea Vazella pourtalesii 26 999 40.9 0.001 

Schaudinnia rosea seawater Schaudinnia rosea 19 999 16.3 0.001 

Vazella pourtalesii seawater Vazella pourtalesii 16 999 30.2 0.002 
 

Ind.

code

1 2 3 4 5 6 7 1 2 3 4 5 6 7
5 1.5 2.1 1.6 0.3 0.6 0.3 1.5 9.4 8.5 3.1 3.4 -1.2 -1.3 2.5
6 1.6 2.0 1.6 0.5 0.7 0.5 1.6 7.2 7.0 0.1 -6.4 -2.2 -5.5 -5.3
7 1.6 2.3 1.7 0.3 0.7 0.5 1.5 -1.4 5.8 1.6 -4.0 -1.2 -5.6 -3.0
8 1.6 1.6 1.6 0.0 0.6 0.5 1.4 9.4 11.4 2.4 0.6 3.0 4.0 7.5
9 1.6 2.0 1.7 0.3 0.7 0.5 1.5 -9.5 -16.0 -6.1 -6.1 -7.6 -14.7 -6.2

10 1.8 2.0 1.5 0.3 0.6 0.4 1.4 5.7 13.8 9.0 4.1 -1.0 -5.5 3.0
11 1.6 2.0 1.5 0.4 0.6 0.5 1.5 11.9 17.4 2.5 -5.9 -2.9 -2.7 -3.4
12 1.6 2.0 1.5 0.4 0.5 0.5 1.5 8.7 12.1 -4.7 -6.1 -8.0 -12.3 -11.8
13 1.6 2.2 1.6 0.4 0.6 0.4 1.4 -23.6 -20.0 -24.5 -18.3 -19.4 -24.4 -18.7
14 1.7 2.0 1.6 0.4 0.6 0.4 1.4 2.4 -5.9 -0.3 -6.0 -6.5 -7.7 -7.5
15 1.6 2.1 1.7 0.5 0.6 0.4 1.4 5.2 0.2 -6.4 -5.5 -10.9 -13.0 -6.7

AVRG 1.6 2.0 1.6 0.3 0.6 0.5 1.5 2.3 3.1 -2.1 -4.6 -5.2 -8.1 -4.5

SD 0.1 0.2 0.1 0.1 0.0 0.1 0.1 10.5 12.3 8.7 6.1 6.2 7.7 7.2

  NH4
+ flux rate (10-3 µmol mL-1  h-1)Ambient NH4

+ (µM )

Incubation step Incubation step 



 
 

S
up

pl
em

en
ta

ry
 M

at
er

ia
l 

S
U

P
P

L
E

M
E

N
T

A
R

Y
 T

A
B

L
E

 4
│

G
en

es
 e

nc
od

in
g 

fo
r 

en
zy

m
es

 i
nv

ol
ve

d 
in

 m
ic

ro
bi

al
 n

it
ro

ge
n 

(A
) 

cy
cl

e 
an

d 
ph

os
ph

on
at

e 
ca

ta
bo

li
sm

 (
B

) 
de

te
ct

ed
 in

 th
e 

m
ic

ro
bi

om
e 

of
 th

e 
sp

on
ge

 V
az

el
la

 p
ou

rt
al

es
ii

. T
he

 m
et

ag
en

om
e 

as
se

m
bl

ed
 g

en
om

es
 (M

A
G

s)
 a

nd
 th

ei
r r

es
pe

ct
iv

e 
ph

yl
og

en
et

ic
 

af
fi

li
at

io
ns

 a
re

 g
iv

en
, f

ol
lo

w
in

g 
B

ay
er

 e
t 

al
. (

20
20

).
 B

ol
d 

w
ri

ti
ng

 in
di

ca
te

s 
M

A
G

s 
th

at
 w

er
e 

en
ri

ch
ed

 in
 th

e 
sp

on
ge

 o
ve

r 
se

aw
at

er
. E

nz
ym

es
 

m
is

si
ng

 in
 th

e 
M

A
G

s 
ar

e 
in

di
ca

te
d 

by
 a

 d
as

h 
(-

) 
an

d 
en

zy
m

es
 f

ou
nd

 in
 th

e 
un

bi
nn

ed
 d

at
a 

ar
e 

in
di

ca
te

d 
by

 a
n 

as
te

ri
sk

 (
*)

. 

(A
) P

at
hw

ay
 

En
zy

m
es

 
EC

 
K

 te
rm

 
R

ea
ct

io
n 

M
AG

s 
Ph

yl
og

en
et

ic
 a

ffi
lia

tio
n 

N
itr

ifi
ca

tio
n

 
am

m
on

ia
 m

on
oo

xy
g

en
as

e 
(a

m
oA

B
C

) 
1.

14
.9

9.
39

 
K

10
9

44
, K

10
9

45
, 

K
10

9
46

 
N

H
3

+
 

 N
H

2O
H

 
74

, 9
0,

 1
43

 
C

re
na

rc
ha

eo
ta

   

13
1

 
C

re
n

ar
ch

a
eo

ta
 

46
 

G
am

m
ap

ro
te

o
ba

ct
er

ia
 

h
yd

ro
xy

la
m

in
e 

de
hy

d
ro

g
en

as
e 

(h
ao

) 
1.

7.
2.

6
 

K
10

5
35

 
N

H
2
O

H
 

 N
O

2-  
 

* 

ni
tr

ite
 o

xi
do

re
d

uc
ta

se
 (

nx
rA

) 
1.

7.
99

.-
 

K
00

3
70

 
N

O
2

- 


 N
O

32-
 

 
- 

D
en

itr
ifi

ca
tio

n 
ni

tr
at

e 
re

du
ct

a
se

 (
na

rG
, n

ar
H

, n
ar

J)
 

1.
7.

5.
1

 
K

00
3

70
, K

00
3

71
, 

K
00

3
74

 
N

O
3

2-
 

 N
O

2- 
 

70
 

Al
ph

ap
ro

te
ob

ac
te

ria
  

64
 

Ac
tin

ob
ac

te
rio

ta
 

ni
tr

at
e 

re
du

ct
as

e 
(c

yt
oc

hr
om

e)
 (

na
pA

, 
na

pB
) 

 
1.

9.
6.

1
 

K
02

5
67

, K
02

5
68

 
N

O
3

2-
 

 N
O

2-  
52

 
Pl

an
ct

om
yc

et
ot

a 

ni
tr

ite
 r

ed
uc

ta
se

 (
N

O
-f

or
m

in
g)

 (
ni

rK
, 

ni
rS

) 
1.

7.
2.

1
 

K
00

3
68

, K
15

8
64

   
N

O
2

-  
 N

O
 

90
, 1

43
 

C
re

na
rc

ha
eo

ta
  

36
, 

10
1,

 1
31

 
C

re
n

ar
ch

a
eo

ta
  

86
 

A
ci

do
ba

ct
er

io
ta

 

ni
tr

ic
 o

xi
de

 r
ed

uc
ta

se
 (

no
rB

, n
or

C
) 

1.
7.

2.
5

 
K

04
5

61
, K

02
3

05
 

N
O

 
 N

2O
 

 
- 

ni
tr

ou
s-

o
xi

d
e 

re
du

ct
as

e 
(n

os
Z)

 
1.

7.
2.

4
 

K
00

3
76

 
N

2
O

 
 N

2 
 

* 

D
is

si
m

ila
to

ry
 

ni
tr

at
e 

re
du

ct
io

n 

 

ni
tr

at
e 

re
du

ct
a

se
 (

na
rG

, n
ar

H
, n

ar
J)

 
1.

7.
5.

1
 

K
00

3
70

, K
00

3
71

, 
K

00
3

74
 

N
O

3
2-

 
 N

O
2- 

 
70

 
Al

ph
ap

ro
te

ob
ac

te
ria

  

64
 

Ac
tin

ob
ac

te
rio

ta
 

ni
tr

at
e 

re
du

ct
as

e 
(c

yt
oc

hr
om

e)
 (

na
pA

, 
na

pB
) 

 
1.

9.
6.

1
 

K
02

5
67

, K
02

5
68

 
N

O
3

2-
 

 N
O

2-  
52

 
Pl

an
ct

om
yc

et
ot

a 

ni
tr

ite
 

re
d

uc
ta

se
 

(c
yt

oc
hr

om
e 

c-
55

2)
 

(n
rfA

, n
rfH

) 

  

1.
7.

2.
2

 
K

03
3

85
, K

15
8

76
 

N
O

2
- 


 N
H

3+
 

 

*    



 
 

S
up

pl
em

en
ta

ry
 M

at
er

ia
l 

 
7 

ni
tr

ite
 r

ed
uc

ta
se

 (
N

A
D

H
) 

(n
irB

, n
irD

) 
1.

7.
1.

15
 

K
00

3
62

, K
00

3
63

 
N

O
2

- 


 N
H

3+
 

52
, 9

9 
Pl

an
ct

om
yc

et
ot

a 
 

64
 

Ac
tin

ob
ac

te
rio

ta
 

89
G

am
m

ap
ro

te
o

ba
ct

er
ia

 

N
itr

og
en

 
fix

at
io

n 
ni

tr
og

en
as

e 
m

ol
yb

de
nu

m
-ir

o
n 

pr
ot

ei
n 

(n
ifD

, n
ifK

, n
ifH

, a
nf

G
) 

1.
18

.6
.1

 
K

02
5

86
, K

02
5

91
, 

K
02

5
88

, K
00

5
31

 
N

2
 

 N
H

3+
 

88
 

Fi
rm

ic
ut

es
 

91
 

Pl
an

ct
om

yc
et

ot
a 

 

77
, 1

27
 

F
irm

ic
ut

es
  

24
 

B
ac

te
ro

id
ot

a

13
5

 
A

lp
h

ap
ro

te
ob

ac
te

ria
 

ot
he

r 
h

yd
ro

xy
la

m
in

e 
re

du
ct

as
e 

(h
cp

) 

 

1.
7.

99
.1

  
K

05
6

01
 

N
H

2
O

H
 

 N
H

3
+
 

11
9 

Pl
an

ct
om

yc
et

ot
a 

 

12
7

F
irm

ic
ut

es

A
ss

im
ila

tio
n 

gl
ut

am
at

e 
de

h
yd

ro
g

ea
se

 (
gu

dB
, 

ro
cG

) 

          

1.
4.

1.
2

 

            

K
00

2
60

, K
15

3
71

 

            

N
H

3
+

 +
 C

5
H

6O
5 


 
C

5
H

9N
O

4 

        

27
, 5

0,
 5

8,
 6

5,
 7

0,
 9

6,
 1

04
, 

10
9,

 1
14

, 1
18

 
Al

ph
ap

ro
te

ob
ac

te
ria

 

10
, 3

4,
 5

1,
 1

08
, 1

37
 

G
am

m
ap

ro
te

ob
ac

te
ria

 

56
 

Sp
iro

ch
ae

to
ta

 

74
, 9

0,
 1

43
 

C
re

na
rc

ha
eo

ta
   

75
, 9

4,
 1

32
 

Pl
an

ct
om

yc
et

ot
a 

8,
 1

26
, 1

40
 

SA
R

32
4 

64
 

Ac
tin

ob
ac

te
rio

ta
 

10
5 

Ve
rr

uc
om

ic
ro

bi
ot

a 

14
1

 
A

lp
h

ap
ro

te
ob

ac
te

ria
 

63
, 

89
 

G
am

m
ap

ro
te

o
ba

ct
er

ia
 

6
7,

 1
10

 
P

la
n

ct
om

yc
et

o
ta

 

13
      

M
yx

oc
oc

co
ta

 

     



 
 

S
up

pl
em

en
ta

ry
 M

at
er

ia
l 

 
8 

gl
ut

am
in

e 
sy

nt
he

ta
se

 (
gl

nA
, G

LU
L)

 
6.

3.
1.

2
 

K
01

9
15

 
N

H
3

+
 +

 C
5
H

9N
O

4 


 
C

5
H

10
N

2O
3 

19
, 2

1,
 2

7,
 5

0,
 5

8,
 6

5,
 7

0,
 

96
, 1

04
, 1

09
, 1

18
  

Al
ph

ap
ro

te
ob

ac
te

ria
 

4,
 9

, 1
0,

 3
4,

 4
0,

 5
1,

 5
8,

 
13

9 
G

am
m

ap
ro

te
ob

ac
te

ria
 

56
, 9

1,
 9

3,
 9

4,
 1

25
 

Sp
iro

ch
ae

to
ta

 

32
, 5

2,
 6

1,
 7

5,
 9

1,
 1

13
, 

11
6,

 1
19

, 1
21

, 1
32

, 1
34

 
Pl

an
ct

om
yc

et
ot

a 

8,
 1

26
, 1

40
 

SA
R

32
4 

64
, 8

0,
 1

11
 

Ac
tin

ob
ac

te
rio

ta
 

6,
 2

2 
M

yx
oc

oc
co

ta
 

74
, 1

43
 

C
re

na
rc

ha
eo

ta
 

3,
 2

8 
B

ac
te

ro
id

ot
a 

42
, 7

1,
 1

1
5,

 1
2

4,
 1

35
, 1

41
 

A
lp

h
ap

ro
te

ob
ac

te
ria

 

47
, 5

3,
 9

4,
 9

7,
 1

00
, 1

23
 

C
hl

or
of

le
xo

ta
 

26
, 6

6,
 1

11
 

A
ct

in
ob

ac
te

rio
ta

 

44
, 

55
, 

8
7,

 9
2,

 1
2

4,
 1

4
2

 
F

irm
ic

u
te

s 

1,
 2

, 7
, 2

4,
 4

9,
 5

4,
 6

0,
 8

7
 

B
ac

te
ro

id
ot

a
 

35
, 4

5,
 4

6,
 6

3,
 6

9,
 8

9
 

G
am

m
ap

ro
te

o
ba

ct
er

ia
 

72
 

A
ci

do
ba

ct
er

io
ta

 

59
, 6

7,
 1

1
0,

 1
21

 
P

la
nc

to
m

yc
et

o
ta

 

11
, 

15
, 

18
, 

10
7,

 1
33

 
T

he
rm

op
la

sm
at

ot
a 

36
, 1

01
, 1

31
 

C
re

n
ar

ch
a

eo
ta

 

1
4

, 
37

, 
68

 
M

ar
in

is
o

m
at

ot
a 

23
, 

84
, 

8
5,

 1
1

2
   

V
er

ru
co

m
ic

ro
bi

ot
a

 

  



 
 

S
up

pl
em

en
ta

ry
 M

at
er

ia
l 

 
9 

 (B
) P

at
hw

ay
 

En
zy

m
es

 
EC

 
K

 te
rm

 
R

ea
ct

io
n 

M
AG

(s
) 

Ph
yl

og
en

et
ic

 a
ffi

lia
tio

n 

C
-P

 ly
as

e 
pa

th
w

a
y 

A
B

C
 tr

an
sp

or
te

r 
(p

hn
C

D
E

) 
7.

3.
2.

2
 

T
C

: 3
.A

.1
.9

 

K
02

0
41

, K
02

0
44

, 
K

02
0

42
  

 
up

ta
ke

 
22

 
M

yx
oc

oc
co

ta
 

74
, 1

43
 

C
re

na
rc

ha
eo

ta
 

15
, 8

3,
 1

07
, 

11
7,

 1
30

 
T

he
rm

op
la

sm
at

ot
a 

11
2

 
V

er
ru

co
m

ic
ro

bi
ot

a
 

36
, 1

01
 

C
re

n
ar

ch
a

eo
ta

 

17
, 1

11
 

A
ct

in
ob

ac
te

rio
ta

 

17
, 4

9
 

B
ac

te
ro

id
ot

a
 

12
4

 
A

lp
h

ap
ro

te
ob

ac
te

ria
 

10
0

 
C

hl
or

of
le

xo
ta

 

 C
-P

 ly
as

e
 (

ph
nG

H
IJ

K
LM

) 
4.

7.
1.

1
 

K
06

1
63

 
C

-P
 b

on
d 

cl
ea

va
ge

 
12

4
 

A
lp

h
ap

ro
te

ob
ac

te
ria

 * 

re
la

te
d 

to
 C

–P
 ly

as
e:

 D
U

F
1

04
5 

 
 

 
12

4,
 1

35
 

A
lp

h
ap

ro
te

ob
ac

te
ria

 

2- am
in

oe
th

yl
ph

o
sp

ho
na

te
 

(2
A

E
P

) 
ca

ta
bo

lis
m

 

2-
am

in
oe

th
yl

p
ho

sp
ho

na
te

-p
yr

uv
at

e 
tr

an
sa

m
in

as
e,

 p
yr

uv
at

e 
am

in
ot

ra
ns

fe
ra

se
 (

ph
nW

) 

2.
6.

1.
37

 
K

03
4

30
 

2A
E

P
 +

 P
yr

uv
at

e 
<

=
>

 
P

ho
sp

ho
no

ac
e

ta
l

de
hy

d
e 

+
 L

-
A

la
n

in
e

 

52
, 9

4,
 1

16
, 1

19
 

Pl
an

ct
om

yc
et

ot
a 

74
, 9

0,
 1

43
 

C
re

na
rc

ha
eo

ta
 

75
 

Al
ph

ap
ro

te
ob

ac
te

ria
 

10
 

G
am

m
ap

ro
te

ob
ac

te
ria

 

12
4,

 1
3

5,
 1

41
 

A
lp

h
ap

ro
te

ob
ac

te
ria

 

47
, 

53
 

C
hl

or
of

le
xo

ta
 

12
3,

 1
31

 
C

re
n

ar
ch

a
eo

ta
 

9
, 3

5
, 

63
, 

89
 

G
a

m
m

ap
ro

te
o

ba
ct

e
ria

 

59
 

M
yx

oc
oc

co
ta

 

44
 

F
irm

ic
ut

es
 

15
, 8

3
 

T
he

rm
op

la
sm

a
to

ta
 

86
 

A
ci

do
ba

ct
er

io
ta

 

23
, 8

4,
 1

12
 

V
er

ru
co

m
ic

ro
bi

ot
a

 

37
, 

82
 

M
ar

in
is

o
m

at
ot

a 

24
B

ac
te

ro
id

ot
a



 
 

S
up

pl
em

en
ta

ry
 M

at
er

ia
l 

 
10

 

ph
os

ph
on

o
ac

e
ta

ld
e

h
yd

e 
h

yd
ro

la
se

, 
ph

os
ph

on
at

as
e 

(p
hn

X
) 

3.
11

.1
.1

 
K

05
3

06
 

P
ho

sp
ho

no
ac

e
ta

l
de

hy
d

e 
<

=
>

 
A

ce
ta

ld
eh

yd
e 

+
 P

i 
52

, 1
19

 
Pl

an
ct

om
yc

et
ot

a 

ot
he

r 
ph

os
ph

on
o

ac
e

ta
te

 h
yd

ro
la

se
 (

ph
nA

) 
3

.1
1.

1
.2

 
K

19
6

70
  

  
P

ho
sp

ho
n

oa
ce

ta
t

e 
+

 H
2O

 <
=

>
 

A
ce

ta
te

 +
 

O
rt

ho
ph

os
ph

at
e 

12
1 

Pl
an

ct
om

yc
et

ot
a 

59
 

M
yx

oc
oc

co
ta

 

12
4,

 1
35

 
A

lp
h

ap
ro

te
ob

ac
te

ria
 

75
 

P
la

n
ct

om
yc

et
o

ta
 

63
 

G
am

m
ap

ro
te

o
ba

ct
er

ia
 

23
, 

85
, 

11
2

 
V

er
ru

co
m

ic
ro

bi
ot

a
 

  R
E

F
E

R
E

N
C

E
S 

B
ay

er
, K

., 
B

us
ch

, K
., 

K
en

ch
in

gt
on

, E
., 

B
ea

zl
ey

, L
., 

F
ra

nz
en

bu
rg

, S
., 

M
ic

he
ls

, J
., 

et
 a

l. 
(2

02
0)

. M
ic

ro
bi

al
 s

tr
at

eg
ie

s 
fo

r 
su

rv
iv

al
 in

 th
e 

gl
as

s 
sp

on
ge

 V
az

el
la

 p
ou

rt
al

es
ii

. m
Sy

st
em

s 
5,

 e
00

47
3-

20
. d

oi
:1

0.
11

28
/m

Sy
st

em
s.

00
47

3-
20

. 

B
us

ch
, K

., 
B

ea
zl

ey
, L

., 
K

en
ch

in
gt

on
, E

., 
W

ho
ri

sk
ey

, F
., 

S
la

by
, B

. M
., 

an
d 

H
en

ts
ch

el
, U

. (
20

20
a)

. M
ic

ro
bi

al
 d

iv
er

si
ty

 o
f 

th
e 

gl
as

s 
sp

on
ge

 
V

az
el

la
 p

ou
rt

al
es

ii
 in

 r
es

po
ns

e 
to

 a
nt

hr
op

og
en

ic
 a

ct
iv

it
ie

s.
 C

on
se

rv
. G

en
et

. 2
1,

 1
00

1–
10

10
. d

oi
:1

0.
10

07
/s

10
59

2-
02

0-
01

30
5-

2.
 

B
us

ch
, K

., 
H

an
z,

 U
., 

M
ie

ni
s,

 F
., 

M
ue

ll
er

, B
., 

Fr
an

ke
, A

., 
M

ar
ty

n 
R

ob
er

ts
, E

., 
et

 a
l. 

(2
02

0b
).

 O
n 

gi
an

t s
ho

ul
de

rs
: H

ow
 a

 s
ea

m
ou

nt
 a

ff
ec

ts
 th

e 
m

ic
ro

bi
al

 c
om

m
un

ity
 c

om
po

si
tio

n 
of

 s
ea

w
at

er
 a

nd
 s

po
ng

es
. B

io
ge

os
ci

en
ce

s 
17

, 3
47

1–
34

86
. d

oi
:1

0.
51

94
/b

g-
17

-3
47

1-
20

20
. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


