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Quality Overview of sequencing data 7 

Table S1) Metagenomic sequencing output and processing  8 

 

READS (MILLIONS) PERCENTAGE 

Raw Mapped to host Unmapped (Bacteria) Mapped to host Unmapped (Bacteria) 

Mean 66.35 35.40 27.90 53.82% 40.74% 

Minimum 0.52 0.31 0.01 6.84% 0.10% 

Maximum 108.93 100.12 73.39 99.74% 93.75% 

SD 24.96 25.44 20.71 27.72% 27.85% 

Remapping of eukaryotic gut content post host filtering 9 

 10 
Figure S1) Overview of data quantities before and after eukaryotic mapping, using MGmapper. A) Box plots 11 
of mapped reads (percentage) to each database, including vertebrates (not mammals), human, vertebrates, 12 
invertebrate, and fungi. B) Bar plot illustrating the number of reads before mapping to the MGmapper 13 
database (notPhiX) and after extracting all database-related reads, indicating bacterial reads (Unmapped). The 14 
black dashed line indicates the mean of unmapped reads, whereas the grey dashed lines indicate the upper 15 
and lower 25% quantiles of unmapped reads. 16 
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Taxonomic inferring of microbiota in wild Atlantic salmon 18 

 19 
Figure S2) Phylogenomic analysis of wild Atlantic salmon-related Metagenomic Assembled Genomes 20 
(MAGs). Unrooted maximum likelihood Phylogenomic tree of 3207 bacteria and the 19 MAGs from the study. 21 
Multiple branches without MAGs were collapsed due to illustrative purposes. MAGs are highlighted with red 22 
labels, and the closest known taxonomy of all MAGs is labelled with black.  23 
 24 

 25 

  26 

Mycoplasma canadenseMycoplasmopsis argininiMycoplasma auris
Mycoplasma alkalesc

ens
Mycoplasma falc

onis
Mycoplasma

hominis
Mycoplasm

a equirhinis

Mycoplas
ma cloaca

le

Mycopla
sma ans

eris

Mycopla
sma art

hritidis

Mycop
lasma o

rale

Mycop
lasma

hyosyn
oviae

Mycop
lasma

salivar
ium

Myco
plasm

a sub
dolum

Myco
plasm

a gyp
is

Meso
myco

plasm
a neu

rolytic
um

Meso
myco

plasm
a hyo

pneu
mon

iae

Mes
omy

copl
asm

a dis
par

Mes
omy

copl
asm

a ov
ipne

umo
niae

Mes
omy

cop
lasm

a co
njun

ctiva
e

Mes
omy

cop
lasm

a hy
orhi

nis

Myc
opla

smo
psis

aga
ssiz

ii

Myc
opla

smo
psis

pulm
onis

Myc
opla

smo
psis

cav
iae

Myc
opl
asm

ops
is fe

rme
nta
ns

My
cop

lasm
ops

is m
acu

losa

My
cop

lasm
ops

is a
gal
act
iae

My
cop

las
mo
psi
s b
ovi
s

My
cop

las
mo
psi
s c
olu
mb
ina
sal
is

My
cop
las
mo
psi
s c
olu
mb
ina

My
cop
las
mo
psi
s m
ele
agr
idis

My
co
pla
sm
op
sis
ga
llin
aru
m

My
co
pla
sm
op
sis
bo
vig
en
ital
ium

My
co
pla
sm
op
sis
ca
lifo
rni
ca

My
co
pla
sm
op
sis
bo
virh
inis

My
co
pla
sm
op
sis
ed
wa
rdi
i

My
co
pla
sm
op
sis
ca
nis

My
co
pla
sm
op
sis
fel
is

My
co
pla
sm
op
sis
ga
llo
pa
vo
nis

My
co
pla
sm
op
sis
ga
llin
ac
ea

My
co
pla
sm
op
sis
pu
llo
rum

My
co
pla
sm
op
sis
sy
no
via
e

My
co
pla
sm
a s
p.

M
yc
op
las
m
a i
ow
ae

M
yc
op
las
m
a p
en
et
ra
ns

Ur
ea
pla
sm
a
pa
rvu
m
se
ro
va
r 3

Ur
ea
pla
sm
a
ur
ea
lyt
icu
m

M
yc
op
las
m
a
pn
eu
m
on
iae

M
yc
op
las
m
a
ga
llis
ep
tic
um

M
yc
op
las
m
a
we
ny
on
ii

M
yc
op
las
m
a
m
yc
oid

es
su
bs
p.
m
yc
oid

es
M
yc
op
las
m
a
m
yc
oi
de
s

M
yc
op
las
m
a
m
yc
oi
de
s
su
bs
p.
ca
pr
i

M
yc
op
las
m
a
ca
pr
ico
lum

su
bs
p.
ca
pr
ip
ne
um

on
iae

M
yc
op
las
m
a
ca
pr
ico
lum

su
bs
p.
ca
pr
ico
lum

M
yc
op
las
m
a
pu
tre
fa
cie
ns

M
es
op
las
m
a
flo
ru
m

M
es
op
las
m
a
en
to
m
op
hil
um

En
to
m
op
las
m
a
m
ela
leu
ca
e

En
to
m
op
las
m
a
ell
yc
hn
iae

En
to
m
op
las
m
a
fre
un
dt
ii Spiroplasm

a
gladiatoris

Spiroplasm
a
clarkii

M
esoplasm

a
lactucae

ATCC
49193

Spiroplasm
a
m
elliferum

Spiroplasm
a
citri

Spiroplasm
a
poulsonii

Spiroplasm
a
ixodetis

Kandleria
vitulina

Eggerthia
catenaform

is
Catenibacterium

m
itsuokai

Coprobacillus
cateniform

is

Erysipelatoclostridium
ram

osum

Fusobacterium
nucleatum

subsp. nucleatum

Fusobacterium
nucleatum

subsp. animalis

Fusobacterium
nucleatum

subsp. polymorphum

Fusobacterium
periodonticum

Fusobacterium
necrophorum

Fusobacterium
gonidiaformans

Fusobacterium
ulcerans

Fusobacterium varium

Fusobacterium sp.

Fusobacterium mortiferum

Fusobacterium necrogenes

Fusobacterium perfoetens

Prochlorococcus marinus str. MIT 9202

Prochlorococcus marinus str. MIT 9215

Prochlorococcus marinus str. MIT 9201

Prochlorococcus marinus str. SB

Prochlorococcus marinus

Prochlorococcus marinus str. GP2

Prochlorococcus marinus str. MIT 9302

Prochlorococcus marinus str. MIT 9107

Prochlorococcus marinus str. MIT 9312

Prochlorococcus marinus subsp. pastoris str. CCMP1986

Prochlorococcus marinus str. PAC1

Prochlorococcus marinus str. NATL2A

Prochlorococcus marinus str. MIT 9211

Synechococcus sp. WH 7805

Synechococcus sp. WH 7803

Synechococcus sp. WH 8101

Synechococcus sp. CC9311

Synechococcus sp. WH 8020

Synechococcus sp. WH 8103
Parasynechococcus marenigrum WH 8102
Synechococcus sp. CC9616

Prochlorococcus marinus str. MIT 9303Prochlorococcus marinus str. MIT 9313
Synechococcus sp. WH 5701Synechococcus sp.

Synechococcus
elongatus PCC

7942 = FACHB-
805

Dictyo
glomu

s sp.

Vibrio
mytil

i
Vibri

o alg
inoly

ticus

Vibri
o dia

bolic
us

Cate
noc

occu
s thi

ocyc
li

Vibr
io n

atrie
gen

s

Vibr
io p

arah
aem

olyt
icus

Vibr
io h

arve
yi

Vibr
io c

amp
bell
ii

Vib
rio
ner
eis

Vib
rio
tub
iash

ii

Vib
rio
pec

ten
icid
a

Vib
rio
sco
pht
hal
mi

Vib
rio
hal
ioti
col
i

Vib
rio
rum
oie
nsi
s

Vib
rio
me
dite
rra
nei

Vib
rio
nig
rip
ulc
hri
tud
o

Vib
rio
pe
na
eic
ida

Vib
rio
an
gu
illa
rum

Vib
rio
ae
stu
ari
an
us

Vib
rio
ch
ole
rae
O1
39

Vib
rio
ch
ole
rae

O1

Vib
rio
ch
ole
rae

O1
bio
va
r E
l To
r

Vib
rio
ch
ole
rae

Vib
rio
mi
mi
cu
s

Vib
rio
cin
cin
na
tie
ns
is

Vib
rio
flu
via
lis

Vib
rio
fur
nis
sii

Vib
rio
vu
lni
fic
us

Vib
rio
na
va
rre
ns
is

Vib
rio
dia
zo
tro
ph
icu
s

Vib
rio
ga
zo
ge
ne
s

Al
iiv
ibr
io
log
ei

Al
iiv
ibr
io
sa
lm
on
ici
da

Al
iiv
ibr
io
fis
ch
er
i

Ca
nd
id
at
us
Ph
ot
od
es
m
us
ka
to
pt
ro
n

Ph
ot
ob
ac
te
riu
m
ph
os
ph
or
eu
m

Ph
ot
ob
ac
te
riu
m
ilio
pi
sc
ar
ium

Ph
ot
ob
ac
te
riu
m
sp
. S
KA
34

Ph
ot
ob
ac
te
riu
m
lei
og
na
th
i s
ub
sp
. m

an
da
pa
m
en
sis

Ph
ot
ob
ac
te
riu
m
da
m
se
lae

su
bs
p.
pi
sc
ici
da

Ph
ot
ob
ac
te
riu
m
pr
of
un
du
m

Sa
lin
ivi
br
io
co
st
ico
la

G
rim

on
tia

ho
llis
ae

Shew
anella

putrefaciens
Shew

anella
sp. ANA-3

Shew
anella

sp. M
R-4

Shew
anella

oneidensis
Shew

anella
baltica

Shew
anella

frigidim
arina

Shew
anella

japonica

Shew
anella

algae

Shewanella
colwelliana

Ferrim
onas balearica

Thiothrix sp.

marine bacterium B5-7

Brachyspira hyodysenteriae

Brachyspira murdochii
Brachyspira pilosicoli
Brachyspira aalborgi

Brevinema andersonii

aerogenescellulosi

NW
S
M
AG

00
01
0

NW
S
M
AG

00
00
5

N
W
S
M
AG

00
00
6

N
W
S
M
AG

00
01
3

N
W
S
M
A
G
00
00
7

N
W
S
M
A
G
00008

NWS MAG 00009

NWS MAG 00011

NW
S M

AG
00
01
4

N
W
S
M
AG

00
01
2

N
W
S
M
A
G
00
01
6

N
W
S
M
A
G
00
01
9

N
W
S
M
A
G
00001

NWS MAG 00002
NWS MAG 00003

NWS MAG 00015

Mycoplasma

Fusobacterium

Synechococcus

Vibrio

Aliivibrio
Photobacterium

Shewanella

Spirochaetes

Archaea

Tree scale: 0.1



Analysis of ecological dynamics and effect of environmental factors 27 

on gut microbiota 28 

 29 
Figure S3) Gut microbiota composition of wild Atlantic salmon. Principal coordinate analysis (PCoA) of 30 

recovered MAGs across sampling locations. The PCoA was based on weighted Unifrac distances.  31 

D100
D109

D10

D110

D111

D112

D113
D114

D11

D12

D13

D14
D15

D16D17

D18

D20

D21

D22D23 D24D26 D27D2D30

D31

D32

D33

D34

D35
D36D37D3D40

D42

D44

D45

D46

D47

D4

D51

D53
D55

D60D64

D65

D69
D70

D71D73

D75
D77

D79D7

D81

D82

D83
D84

D85
D87

D88

D8

D90

D92
D93D97

D9

D104

D38

D41D48D54D59
D98

D99

−0.2

0.0

0.2

0.4

0.0 0.2 0.4 0.6
Axis.1 [62.3%]

A
xi
s.
2

[1
4.
5%

]

Location

a

a

a

a

a

Alta

Andøya

Bugøynes

Månes/Tosken

Nordkapp

Microbiota composition of wild Norwegian salmon



 32 
Figure S4) Bayesian constrained ordination of environmental factors related to MAGs.  A) Constrained 33 
ordination of MAGs, where all environmental factors noted in our study are considered. MAGs are labelled 34 
orange, whereas samples are labelled grey. B) Stacked bar plots indicating the proportion of variance 35 
explained by known and latent predictors, as indicated in the legend.  36 
 37 
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 38 
Figure S5) Regression analysis of environmental factors related to MAGs.  Correlated response models consist of 39 
fitted generalised linear models. Coefficient plots are shown for individual MAGs (along the y-axis) in response to noticed 40 
environmental factors as different predictor variables, including putative diet (Arthropoda, Chordata, Mollusca, 41 
Echinodermata, Hemichordata), putative parasites (Cnidaria, Ctenophora, Platyhelminthes), observed parasites 42 
(nematodes and tapeworm), the latitude of sampling location (as an indicator for sampling location), fitness score of 43 
individual fish (Fulton's K factor). NWS_MAG_00006 (Candidatus Mycoplasma salmoninae salar) are highlighted in bold 44 
blue. Circles in the horizontal bars indicate the coefficient median; filled bars indicate the 95% confidence interval. The 45 
shade of green marks the relation between the coefficient, confidence intervals, and null, meaning the darkest green 46 
indicates significant correlations (p < 0.05). 47 
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 49 
Figure S6) Bacterial presence in the Arctic ocean. Presence of 370 detectable MAGs in the Arctic ocean from 50 
the TARA Ocean project. The y-axis indicates the relative abundance of each MAG related to other oceans 51 
sampled by TARA. Each MAG is coloured based on Phylum.  52 


