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Supplementary Figure S1. Ribosomal protein tree of the Flavobacteriia class. The tree 
was constructed using a concatenated alignment of 16 ribosomal proteins from 1275 
complete genome assemblies from RefSeq along with the 35 species-representaive NS5 
MAG sequences. One species from NS5_B, indicated with a *, was positioned outside of the 
gens-level cluster. 
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Supplementary Figure S2. Genome alignment and conserved syntenic block identification for species-
representatives in NS5_F against the isolate genome, Iso_AHE01FL. Alignment was performed using the 
progressiveMauve aligner in the Mauve program with default settings. The colours represent conserved syntenic 
gene blocks, with the same colour across different genomes indicating a shared block. The regions shared by all 
speices-representatives are coloured in mauve.
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Supplementary Figure S3. Summary statistics of species-representative MAGs. All values were determined
using CheckM.
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Supplementary Figure S4. Comparison of absolute cell counts and RPKM values from surface seawater samples, 0.2 - 3 µm fraction, 
taken in the Fram Strait region. Cell counts were derived from CARD-FISH analysis, where cells containing the group-specific probe signal and 
a nucleic acid stain were enumerated. RPKM values were based on read recruitment from sample metagenomes using BBMap with a 99% 
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Supplementary Figure S5. Global distribution of NS5 genera from the surface to mesopelagic layer. Distribution was determined 
by read recruitment from TaraOceans metagenomic samples to each species-representative MAG using BBMap with a 99% identity 
threshold cut-off. The number of mapped reads was converted to RPKM values and a minimum threshold of 0.25 RPKM was applied, 
which ensured a minimum coverage of 40%. Genus RPKM values were obtained by summing the respective species' RPKM values for 
each sample.
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Supplementary Figure S6. RPKM values compared to genome coverage from the mapping of reads from Tara Oceans metagenome samples to 
selected NS5 species representatives. Representatives were selected based on exhibiting a large range in RPKM values across samples, and the samples in 
which they exhibited high, medium and low RPKM values were chosen for visualisation in this figure. Read recruitment was performed using BBMap with an 
identity threshold of 99%.
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Supplementary Figure S7. RPKM values compared to truncated average depth from the mapping of reads from Tara Oceans metagenome samples to 
selected NS5 species representatives. Representatives were selected based on exhibiting a large range in RPKM values across samples, and the samples in 
which they exhibited high, medium and low RPKM values were chosen for visualisation in this figure. Read recruitment was performed using BBMap with an 
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Supplementary Figure S8. Distribution of NS5 genera across oceanic regions. Reads were recruited from Tara Oceans 
metagenomes to each species-representative MAG using BBMap with a 99% identity threshold cut-off and subsequently converted to 
RPKM values. Genus-level RPKM values were derived from the sum of the respective species' RPKM values in each sample. Tara 
Oceans metagenomes were designated into oceanic regions based on latitude and longitude. RPKM value for each genus in each region
was derived from the average RPKM values of the genus in all samples of that region.
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Supplementary Figure S9. RPKM values of NS5 species representatives in relation to depth across Tara Oceans samples. RPKM values were determined through read recruitment from Tara 
Oceans metagenomes using BBMap with a 99% identity threshold. 
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Supplementary Figure S10. Global distribution of the species-representatives within NS5_A from the surface to mesopelagic layer. RPKM values were 
determined from read recruitment of Tara Oceans metagenomic reads to each representative using BBMap with a 99% identity threshold cut-off. Resulting RPKM 
values <0.25 were excluded from the plot, which ensured a minimum genome coverage of 40%. 



Surface DCM Mesopelagic

F
R

A
M

18_b
in

185
G

C
A
−

002723295_sp
1

G
C

A
−

002723295_sp
2

G
C

A
−

002723295_sp
3

G
C

A
−

002723295_sp
4

G
C

A
−

002723295_sp
5

U
ltraP

ac_E
_b

in
_84_1

90�W 0� 90�E 90�W 0� 90�E 90�W 0� 90�E

50�S

0�

50�N

50�S

0�

50�N

50�S

0�

50�N

50�S

0�

50�N

50�S

0�

50�N

50�S

0�

50�N

50�S

0�

50�N

Longitude

La
tit

ud
e

RPKM

0.5

1.0

1.5

2.0

2.5

Supplementary Figure S11. Global distribution of the species-representatives within NS5_B from the surface to mesopelagic layer. RPKM values were 
determined from read recruitment of Tara Oceans metagenomic reads to each representative using BBMap with a 99% identity threshold cut-off. Resulting RPKM 
values <0.25 were excluded from the plot, which ensured a minimum genome coverage of 40%. 
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Supplementary Figure S12. Global distribution of the species-representatives within NS5_F from the surface to mesopelagic layer. RPKM values were 
determined from read recruitment of Tara Oceans metagenomic reads to each representative using BBMap with a 99% identity threshold cut-off. Resulting RPKM 
values <0.25 were excluded from the plot, which ensured a minimum genome coverage of 40%. 
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Supplementary Figure S13. Global distribution of the species-representatives within NS5_D from the surface to mesopelagic layer. RPKM values were 
determined from read recruitment of Tara Oceans metagenomic reads to each representative using BBMap with a 99% identity threshold cut-off. Resulting RPKM 
values <0.25 were excluded from the plot, which ensured a minimum genome coverage of 40%. Due to the large number of species in NS5_D, this plot includes 
only half, whilst the other half are visualised in Supplementary Figure S14.
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Supplementary Figure S15. RPKM values of NS5 species representatives in relation to temperature across Tara Oceans samples. RPKM values were determined through read recruitment 
from Tara Oceans metagenomes using BBMap with a 99% identity threshold. 
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Supplementary Figure S16. RPKM values of NS5 species representatives in relation to salinity across Tara Oceans samples. RPKM values were determined through read recruitment 
from Tara Oceans metagenomes using BBMap with a 99% identity threshold. 
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Supplementary Figure S17. RPKM values of NS5 species representatives in relation to oxygen across Tara Oceans samples. RPKM values were determined through read recruitment from 
Tara Oceans metagenomes using BBMap with a 99% identity threshold. 
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Supplementary Figure S19. Composition of transporter genes derived from the three selected genus-representative species. The gene number values shown are
the average of the the three representatives from each genus. The annotation of transporter genes  was performed with Prokka v1.14.6 [66].
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Supplementary Figure S24. Summary schematic of the metabolism of type species Candidatus Maricapacicella forsetii
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Supplementary Figure S25. Summary schematic of the metabolism of type species Candidatus Arcticimaribacter forsetii


