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Figure S1. Distribution of samples and niche differentiation of genes encoding fungal CAZymes categorized by “depth” (top plots) and by “size” (lower plots).  Principal coordinate analysis (PCoA) of fungal CAZyme genes present in the metagenome (left plots) and metatranscriptome (right plots). Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm).
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Figure S2. Correlation of the occurrence of the metagenome and metatranscriptome of genes encoding fungal CAZymes for the macro-mycobiome (left) and micro-mycobiome (right). P-values and R2 provided in the plots. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm).
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Figure S3. Taxonomic affiliation of genes (A) and transcripts (B) encoding fungal CAZymes at the class level. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm). Each bar represents a sample collected in each of the stations/location and depth; so that missing bars (empty white space) represents stations/locations where samples were not collected at that particular depth.  SRF, surface; MXL, mixed layer; DCM, deep chlorophyll maximum; MES, mesopelagic; IO, Indian Ocean; MS, Mediterranean Sea; NAO, North Atlantic Ocean; North Pacific Ocean; SAO, South Atlantic Ocean; SO, Southern Ocean; SPO, South Pacific Ocean.
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Figure S4. Taxonomic affiliation of genes (A) and transcripts (B) encoding secretory fungal CAZymes at the phylum level. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm). Each bar represents a sample collected in each of the stations/location and depth; so that missing bars (empty white space) represents stations/locations where samples were not collected at that particular depth.  SRF, surface; MXL, mixed layer; DCM, deep chlorophyll maximum; MES, mesopelagic; IO, Indian Ocean; MS, Mediterranean Sea; NAO, North Atlantic Ocean; North Pacific Ocean; SAO, South Atlantic Ocean; SO, Southern Ocean; SPO, South Pacific Ocean.
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Figure S5. Taxonomic affiliation of genes (A) and transcripts (B) encoding secretory fungal CAZymes at the class level. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm). Each bar represents a sample collected in each of the stations/location and depth; so that missing bars (empty white space) represents stations/locations where samples were not collected at that particular depth.  SRF, surface; MXL, mixed layer; DCM, deep chlorophyll maximum; MES, mesopelagic; IO, Indian Ocean; MS, Mediterranean Sea; NAO, North Atlantic Ocean; North Pacific Ocean; SAO, South Atlantic Ocean; SO, Southern Ocean; SPO, South Pacific Ocean.
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Figure S6. Functional classification of genes (A) and transcripts (B) encoding secretory fungal CAZymes. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm). Each bar represents a sample collected in each of the stations/location and depth; so that missing bars (empty white space) represents stations/locations where samples were not collected at that particular depth. SRF, surface; MXL, mixed layer; DCM, deep chlorophyll maximum; MES, mesopelagic; IO, Indian Ocean; MS, Mediterranean Sea; NAO, North Atlantic Ocean; North Pacific Ocean; SAO, South Atlantic Ocean; SO, Southern Ocean; SPO, South Pacific Ocean.
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Figure S7. Occurrence of genes and transcripts for fungal CAZymes targeting different carbohydrate sources. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2,000 µm). Box shows median and interquartile range (IQR); whiskers show 1.5 × IQR of the lower and upper quartiles or range; outliers extend to the data range. Statistics are based on a Wilcoxon test, *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001, ns, not significant. SRF, surface; MXL, mixed layer; DCM, deep chlorophyll maximum; MES, mesopelagic. Note that carbohydrates originating from bacterial (peptidoglycan) detritus were not plotted because they were not found in the metagenome or metatranscriptomes of pelagic fungi.
[image: ]
Figure S8. Occurrence of genes and transcripts for secretory fungal CAZymes targeting different carbohydrate sources. Micro, micro-mycobiome (0.8-5 µm); Macro, macro-mycobiome (5-2000 µm). Box shows median and interquartile range (IQR); whiskers show 1.5 × IQR of the lower and upper quartiles or range; outliers extend to the data range. Statistics are based on Wilcoxon test, *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001, ns, not significant. SRF, surface; MXL, mixed layer; DCM, deep chlorophyll maximum; MES, mesopelagic.
9

image1.jpg
PCoA 2

PCoA 2

PCoA of Fungi CAZyme in metagenome

S,

0.4

02

00
PCOA 1

-0.2

PCoA of Fungi CAZyme in metagenome

0.2 1

A“WA

AT
A

0.0 1

Ay A A
~0.2- f
A © A’
~0.4- A
~n, &
0.2 00 02 0.4
PCOA 1

Depth ® SRF ® MXL ® DCM ® MES

PCoA 2

N
<

o
@)
o

A
A
y'™
o

0.50+

0.25+

0.00+

-0.25+

0.50+

0.25+

0.00+

-0.25+

PCoA of Fungi CAZyme in metatranscriptome

c"'r"'\

,0 » )
. - S
® o o... o
Y
oyt

~0.25 PC%201 0.25

PCoA of Fungi CAZyme in metatranscriptome

“gﬂ QA\

A

A
‘.A‘.

8713

*ﬂm

—025 000
PCoA 1
Size  ® Micro A Macro




image2.jpg
Occurrence in metatranscriptome

Micro

1e-05 -

1e-07 1

1e-09 1

O

P=3.1e-12

1e-09 1e-08 1e-07 1e-06 1e-09
Occurrence in Metagenome

<= SRF = MXL = DCM -= MES

1e-08 1e-07

1e-06





image3.jpeg
A

Relative abundance
-~ o

0

Metagenome

Micro

Macro

B Metatranscriptome

Micro

Macro

(2]
A
m
-
0
[ D N [ L] S e—) 4 [ B N R
=
x
| Q
o
=t
©
°
€
2
S0
[
N N S N . W — L 11 1 1]} .51 (N NN S N . — [T O N
©
©
U ©
(@]
| =
1 |
0- g
[ N [ N S S S — 5 [ — [ S e— =y 1 1 | _ [Sj;=——
=
m
[

Ocean Class

= |0 m NPO = SPO Aﬂaricomycetes
= MS = SAO Cl

m NAO = SO Dacrymvcetes

ytridiomycetes I Eurotiomycetes

0

I Dothideomycetes | Malasseziomycetes I Monoblepharidomycetes ! Tremellomycetes

I Leotiomvcetes | Mixiomvcetes

I Microbotryomycetes | Saccharomycetes
! Sordariomvcetes

Uncl_Ascomycota

Ustilaginomycetes

! Uncl” Basidiomvcota

44s

IXN

[\ tele]

S3IN




image4.jpeg
A Metagenome

Micro

Macro

B Metatranscriptome

Micro

Macro

Relative abundance
a8

0

(2]
A
m
[ 1 I — [ L] S e—) [ S [ N N N R
=
x
| Q
o
=t
©
°
€
3
2
©
[
[l e L — e el = e e e e
©
©
U ©
(@]
=
ey ] ] 1 |SS— [ N S S S — [ — [ S e— [ N
=
m
[

Class

I Ascomycota
1 Basidiomycota

Ocean
= |0 = NPO ® SPO

= MS = SAO
m NAO = SO

44s

IXN

[\ tele]

S3IN




image5.jpeg
Relative abundance
°

0

Class

A Metagenome B Metatranscriptome
Micro Macro Micro Macro
1 1 1 1 [] ] I N S 1 1 1 1 111 L I 1 1 11 ]
(%)
x
m
1 1 1 [ 1] | 1 1 1 1 1] | 1 1 1 1 1] | 1 1 1 | 11 |
=
=
| Q
o
=
©
o
c
=
Qa
©
[
I N S — ] 2 ] e e el ] S e—]
©
©
I ‘ “ I \ B o || |HI
o]
I N S S I S N S 1 1 1 1 11 | I N S S
| I | z ‘
m
)
1 1
Ocean
I Dothideomycetes | Malasseziomycetes | Uncl_Ascomycota = |0 m NPO = SPO
I Eurotiomycetes = Saccharomycetes [ Uncl_Basidiomycota ™ MS ™ SAO
I Leotiomvcetes | Sordariomvcetes m NAO = SO

44s

IXN

[\ tele]

S3IN




image6.jpeg
A Metagenome

Micro

Macro

B Metatranscriptome

Micro

Macro

Relative abundance
a8

H | 1%}
Y
il
1 | 0
[ D N ey ] 1 ] _ [Sj=———. 4 O D N L1 ' | | |} |
=
x
-
s}
=
<
o°
c
3
m0
1y
[ I D N L 1 1 1 |} -51 [ NN S N R — [T O N
©
2 |
g
o
g |
0
) )] . ¢ ! | | || |} i ey ] ) B ey ] ] ) S
II . |
m
(2]

0

Ocean CAZyme class
m |0 ®m NPO m SPO

= MS m SAO

m NAO = SO 'GH]1

[AA] Auxiliary Activities
CBl éCarbohydrate—Binding Modules [ [PL]
lvcoside Hvdrolases

Pol

0

GT GIYcosyITransferases
ysaccharide Lyases

44s

IXN

[\ tele]

S3IN




image7.jpeg
Occurrence

1e-06

1e-07

1e-08

1e-09

1e-10

1e-06

1e-07

1e-08

1e-09

1e-10

1e-06

1e-07

1e-08

1e-09

1e-10

1e-06

1e-07

1e-08

1e-09

1e-10

Animal Carbohydrates

Type E5 MetaG - MetaT

Fungal Carbohydrates

Plant Cell Wall Carbohydrates

| - | |
"
X 5
- -
;
ns ns ns ns ns ns
[— —
——

ns ns ns b ns ns
' ]
]
‘ | | | | | ‘
| S
I
ns ns ns ns ns ns
L

Micro Macro

Micro Macro
Size fraction

Micro

Macro

448

XN

WOa

S3aN




image8.jpeg
Occurrence

1e-07

1e-08

1e-09

1e-10

1e-07

1e-08

1e-09

1e-10

1e-07

1e-08

1e-09

1e-10

1e-07

1e-08

1e-09

1e-10

Animal Carbohydrates

Type E5 MetaG - MetaT

Fungal Carbohydrates

Plant Cell Wall Carbohydrates

- o

Size fraction

ns ns ns ns
. .
.
| AN
| | |
ns ns ns ns ns ns
== =
=y
e —_—
ns ns ns ns ns ns
[}
L |
.
ns ns ns ns ns ns
| = $ ) | == $
el ==
I |—v—| |
.
.
Micro Macro Micro Macro Micro Macro

448

XN

WOa

S3aN




