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Abstract

The gill tissue of bivalve mollusks hosts rich symbiotic microbial communities that may contribute to the host wellbeing.
Spondylus spinosus is a Lessepsian invasive oyster to the eastern Mediterranean Sea that has become highly abundant, while
constantly expending its range northwestward. Using 16S rRNA gene amplicon sequencing we examined how temperature
affects the gill microbiota of S. spinosus, and the oysters themselves, in a series of experiments: exposing the oysters to the
current annual seawater temperature range; to the colder temperature of the western Mediterranean Sea; and to elevated
temperature as predicted under global warming scenarios. The bacterial genus Endozoicomonas dominated the communities
of the S. spinosus, mainly upon exposure to winter-like temperatures. Exposure to elevated seawater temperature resulted in
a significant change in the bacterial communities, while the oysters maintained normal functioning, suggesting that the oyster
may survive a seawater warming scenario. Exposure to colder winter temperature typical to the western Mediterranean Sea
resulted in health deterioration of the oysters, emergence of opportunistic pathogens, and a decline in the relative abundance of
Endozoicomonas, suggesting that S. spinosus might not survive in the cold western Mediterranean Sea. The findings indicate
that gill bacteria are greatly affected by temperature, which could consequently restrict the range expansion of this and other

invasive oysters.

Hosted file

Host- microbiome interactions in a changing sea the gill microbiome of an invasive oyster under drastic
available at https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-
in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under—-drastic-changes-in-

temperature

Hosted file

Table 1.x1sx available at https://authorea.com/users/383556/articles/499434-host-microbiome-
interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-
changes—-in-temperature


https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-changes-in-temperature
https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-changes-in-temperature
https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-changes-in-temperature
https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-changes-in-temperature
https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-changes-in-temperature
https://authorea.com/users/383556/articles/499434-host-microbiome-interactions-in-a-changing-sea-the-gill-microbiome-of-an-invasive-oyster-under-drastic-changes-in-temperature

Time O

Experimental aquarium
N e Acclimation  Mid-temperature Experimental Recovery

) Control  Control-recove
Control aquarium vy

Time > —
1 2
A
(@) o02s-
A A @ Inception
- u ® Acclimation
|
® Mid-temperature
: 1 N (. - >
0 ] ™ A ® Summer-like
< i
o 000 [0 ® Control
o~ | | =
o H e ® Recovery
© L
£ @ Control-Recovery
2
S
Q
O -0.25- n
®  \Mid-temperature (24° C)
H A summer-like (31° C)
| B Ambient (17-18° C)
02 00 02 04
Coordinate 136.7%
(b) A
[ |
02- A
A A
| |
< ]
g 0.1- A
o~ u L] [ |
2 n®
©
% 0.0-
S ° = _—
o o =
01- n 5N
LI | [ ] [
n
|
-0.2- |
' ' '
-0.2 0.0 0.2

Coordinate 1 15.2%



(a)

100%
90%
80%
70%
60%
50%
40%
30%
20%

Relative Abundance of bacterial taxa

10%
0%

(b)

Endozoicomonas
4

Inception Acclimation Mid'
17.3°C 18°C 24°C
Other
Unassigned

Experimental Control Recovery  Control-Recovery

31°C 18.8°C 18.8°C 18.8°C

M Proteobacteria;Epsilonproteobacteria;Campylobacterales;Campylobacteraceae;Arcobacter

M Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides

M Cloacimonetes;LK-44f;uncultured bacterium

Bacteroidetes;Sphingobacteriia;Sphingobacteriales;Lentimicrobiaceae;uncultured bacterium

M Proteobacteria;Deltaproteobacteria;Desulfovibrionales;Desulfovibrionaceae;Desulfovibrio

M Tenericutes;Mollicutes;Mycoplasmatales;Mycoplasmataceae;Mycoplasma

M Proteobacteria;Gammaproteobacteria;Oceanospirillales;Hahellaceae;Endozoicomonas

Inception  Acclimation Mid

Experimental  Control Recovery  Control-Recovery



100%
90%

80%

d. Data ma;

we

revie

0,

[T T B - N
S 9 9 9 9
X XX R R

yeen pec

20%

10%

Relative Abundance of bacterial taxa

0%

preprint anc

32.20494208

-

1/au.1608:

https

10ut permission

15 W

et

No

3 02-
- £ 0.1-
3 =
£ <
= (]
= [}
z & 00-
s £
= 2
s o
5 38
= 0.1~
g 02-

Posted on Authorea 18 Dec

(I | I | 1
. i
I I | I I 2 o N I - | I
Inception = Acclimation Mid' Experimental Control Recovery Control-
Recovery
30°C 30°C 22°C 17°C 29°C 29°C 29°C
Other

Unassigned;Other
Actinobacteria;Actinobacteria;Micrococcales;Microbacteriaceae;Leucobacter
w Proteobacteria;Gammaproteobacteria;Alteromonadales;Alteromonadaceae;Marinobacter
m Proteobacteria;Alphaproteobacteria;Rickettsiales;Mitochondria;uncultured bacterium
M Cyanobacteria;ML635J-21
B Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Other
M Proteobacteria;Gammaproteobacteria;Xanthomonadales;JTB255 marine benthic group;uncultured bacterium
M Proteobacteria;Gammaproteobacteria;Alteromonadales;|diomarinaceae;ldiomarina
M Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;uncultured
M Proteobacteria;Betaproteobacteria;Burkholderiales;Comamonadaceae;Acidovorax
W Proteobacteria;Gammaproteobacteria;Pseudomonadales;Moraxellaceae;Enhydrobacter
M Proteobacteria;Betaproteobacteria;Burkholderiales;Comamonadaceae;Curvibacter
M Parcubacteria;Other
Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Ruegeria
W Proteobacteria;Gammaproteobacteria;Vibrionales;Vibrionaceae;Vibrio
M Proteobacteria;Deltaproteobacteria;Desulfuromonadales; Desulfuromonadaceae;Desulfuromonas
M Proteobacteria;Gammaproteobacteria;Oceanospirillales;Hahellaceae;Endozoicomonas

(32-33°C)
(24-26°C)
(27-29°C)

+
[
A

Inception
Acclimation
First-extreme
First-control
Second-extreme
Second-control

Recovery

®
Control-Recovery

01
Coordinate 2 5.3%

0.0 0.2 03



100%

90%

" 80%
B ©
= x
= 8 70%
A 3 B
2 b2
5 S 60%
£ Q
13 “

9]
g 8 s0%
. ©
5 °
: s

o 40%
S <
g s ]
2 =
. & 30%
= [
g = i
| 9
£ 20% I B I
; - i I I | | |

o I I I

©
S Inception Acclimation First experimental First-control Second experimental ~ Second-control Recovery Control-Recovery
g 29°C 27°C 32°C 26°C 33°C 24°C 24°C 24°C

Other
Unassigned;Other

W Proteobacteria;Gammaproteobacteria;Alteromonadales;Alteromonadaceae;Marinobacter

M Proteobacteria;Gammaproteobacteria;Cellvibrionales;Cellvibrionaceae;uncultured

B Proteobacteria;Gammaproteobacteria;Alteromonadales;Pseudoalteromonadaceae;Algicola

22541

S B Proteobacteria;Gammaproteobacteria;Oceanospirillales;Halomonadaceae;Halomonas
20 M Proteobacteria;Gammaproteobacteria;Vibrionales;Vibrionaceae;Vibrio
M Proteobacteria;Gammaproteobacteria;Vibrionales;Vibrionaceae;Salinivibrio

M Proteobacteria;Gammaproteobacteria;Xanthomonadales;JTB255 marine benthic group;uncultured bacterium

https

Bacteroidetes;Bacteroidia;Bacteroidales;Marinilabiaceae;uncultured
M Proteobacteria;Epsilonproteobacteria;Campylobacterales;Campylobacteraceae;Arcobacter

M Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Ruegeria

B Proteobacteria;Gammaproteobacteria;Oceanospirillales;Hahellaceae;Endozoicomonas

rights reserved. No reuse jout permi

Al

1€ funde

opyright holder is

2020

10rea 18 Dec

Posted on Au



https

18 Dec

Posted on Au

100%

90%

80%

70%

60%

[
o
X

40%

w
o
X

Relative Abundance of bacterial taxa

20%

10%

0%

Inception Acclimation Mid' Experimental Control
20°C 20°C 15.5°C 11°C 23°C
Other
Unassigned

B Proteobacteria;Gammaproteobacteria;Alteromonadales;Shewanellaceae;Psychrobium

B Proteobacteria;Gammaproteobacteria;Oceanospirillales;Oceanospirillaceae;Amphritea

M Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Escherichia-Shigella

W Firmicutes;Negativicutes;Selenomonadales;Veillonellaceae;Veillonella

B Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Streptococcus

M Proteobacteria;Gammaproteobacteria;Vibrionales;Vibrionaceae;Vibrio
Proteobacteria;Epsilonproteobacteria;Campylobacterales;Campylobacteraceae;Arcobacter

M Proteobacteria;Gammaproteobacteria;Alteromonadales;Pseudoalteromonadaceae;Pseudoalteromonas

M Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Klebsiella

B Proteobacteria;Gammaproteobacteria;Oceanospirillales;Hahellaceae;Endozoicomonas



