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Meta-data to describe
environmental conditions

Nutrients, temperature, salinity

(environmental data matrix, 9 variables)
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Molecular data to describe
microbial communities

Ten 16S rRNA gene clone libraries
(community data matrix, 32 variables)
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[ HstpL83 (AF159642)
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Shift in community structure along
gradient in nutrient concentrations
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Metaproteomics (MS/MS)

1. Concentrate proteins 2. Digest and fragment peptides
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3. Inventory peptides
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Cluster and count MS/MS spectra
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MS/MS spectra matrix
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Shifts in membrane proteins along
gradient in nutrient concentrations
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Identified range of taxonomic origins
and functions by consensus annotation

Representative

JCVI proteins
{total)
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Top BLAS T score
(taxonomic 1)

TVAGSTYLK

Top BLAS T score
(annotation)

JCV] proteins

JCVI_PEP_ 1096700264879
JCVI_PEP_1096686443737
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streptomyces coelicolor A3(2)
streptomyces avermitilis MA-4680
Mycobacterium sp. 'graecum DLO4Y'
Mocardioides sp. J5614

Mycobacterium avium subsp. paratuberculosis
Mycobacterium smegmatis st r. MC2155

Frankia sp. EAN1pec
Maocardia farcinica IFM 10152

Frankia sp. Ccl3

Janibacter sp. HTCC2649
Kineococcus radiotolerans SBS30216

Thermaobifida fusca YX
Thermuabifida fusca ¥X

Streptomyces albus G
Caldicellulosiruptor saccharolyticus DSM 8903
Fropionibacterium acnes

Brevibacterium linens BL2
Arthrobacter aurescens TC1

Clostndium phytofermentans [SDg

chaperonin GroEL
putative class | heat-shock
heat shock protein 65
chaperonin GroEL

heat shock protein 65
chaperonin GroL

chaperonin CpnB0/TCP-1
chaperonin GroEL

chaperonin GroEL
chaperonin GroEL
chaperonin Cpne/TCP-1

chaperonin GroEL
chaperonin Cpn/TCP-1

60 kDa chaperonin
chaperonin GroEL
60 kDa chaperonin

chaperonin GroEL
chaperonin GroEL

chaperonin GroEL

Consensus annotation: Two spectra (peptides)

Total JCVI: 82

Bacteria (chaperonin GroEL)



Community structure at the level
of the expressed protein

Number of spectra
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Comparative metaproteomics

(structure)

Fraction of spectra
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Community function at the level
of the expressed protein
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Comparative metaproteomics

(function)

Fraction of spectra
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Permease (nitrate) [2]
ABC (nitrate/nitrite/cyanate) [2]
ABC (urea) [23
MFS (Na+/solute) [28]
Permease (ammonium) [46]
OMP (porin) [427
Permease (toluene sulfonate) [6]
ABC (carbohydrate) [64]
TBDT (uncharacterized) [1019
ABC (peptide/opine/nickel) [40]
ABC (amino acid) [119]
ABC (unknown) [39]
TRAP-T (dicarboxylate) [6]
ABC (phosphonate) [?
Uncharacterized [2
ABC (tricarboxylate) _22]
ABC (polyamine/opine/pho ghﬂnate} 10]
(taurine) [3]
AcrB/AcrD/AcrF (multldrug efflux) [3]




Light-harvesting rhodopsins identified
throughout the South Atlantic

JCVI PEP 1096686423209

JCVI PEP 1098697511775
JCVI PEP 1096691896091
JCVI PEP 1096677989221
JCVI PEP 1096683865921
JEV| PEP 1086690565345
— JLVI PEP 1096668058325

Pelagibacter sp. HTCC 1002 (EASB4692.1)
Pelagibacter ublique HTCC1062 (AAZ21445.1)

a Rhodobacterales HTCC2255 (ZP_01447408.1)
e Coastal _Ell Vibrio harveyi ATCC BAA-1116 (ABU71125.1)

Peplide Group 1 g JCVI PEP 1096650172355
JCVI PEP 1096695920221
Peptide Group 2 Pelagibacter sp. HTCCT7211 (EDZE0346.1)

JCVI PEP 1006682406471
JCVI| PEP 1086687524865
[ Photobacterium sp. SKA34 (EARSS132.1)
Vibrio angustum 514 (EASB3IE52.1)
Peptide Group 4 — RAhodobacterales bacterium HTCC2255 (ZP_01440284.1)
92 JCWI PEP 1086685223151
100 JCVI PEP 1096679191535
gamma profecbacterium Hot 7amd (Q9AFFY.2)
JCWI PEP 1098697712650
gamim profachacterium EBACI1ADE (QSF7P4.1)
JCVI PEP 1026887370277
JCVI PEP 1096697962801
JCVI PEP 1026698113507
JUVI FEF 1096698193981
Polaribacter dokdonaensis MED 52 (ZP_05108337.1)
Dokdonia donghaensis MED134 (ZP_01045273.1)
Polanbacter rgensii 23-P (ZP_01117885.1)
Flavabactara bactenum BAL3A (ZP_01734914.1)
Paychraflexus torguis ATGL TOOTSS (LZP_01253360.1)
JCVI PEP 1096695252753
JCVI PEP 1096678300591
a9 JCVI PEP 1096697059119
TU'UL JCVI PEP 1096682198613
JCVI PEP 108968676307077
— VI PEP 108966887 734103

100 JCVI PEP 1096682570013
1m{: JCVI PEP 1096683508405

Peplide Group 3

s L ——

100

.H.aluh;i::inrlq-.rm .aﬁ.ilna.mm-[.ﬂum m.ﬂ] .
{Halnamuia marismortul ATCC 43049 (YP_137680.1)
Nostoc sp. PCC 7120 (NP_487205.1)

— 10 changes

ALVTAFGAMR
APASVOSAFETMRA
DFWWVATGESPTVYR
DVWNVSTGASPTVER
DVWWVSTGOSPTVYR
ESVTSAFMANMA
EVWNIGTGESFTVYR
EVWETGESPTVFH
EVWVTTGATPTYYR
GVWIDTGETPTVFR
GVWIETGDSPTVFR
GVWVATGDSPTYLR
GVWWVETGESPFTVFR

DLIYNYGDAINK
DVDPGDTTFFR
DYWATNAESPTFFR
DYWATHNATSPTFFR
GELGPDGSAGDITSIR
IGFGLVVYK
IGFGLYVYVYMNLAVSK
KLAVSAGGAVEK
LAAAAGGAVOSAHR
LAVSAGGAVEE

ALOAEGTELTEDAGEAFOK
EVLYTIADINK
EVLYTVADINK
MTGSWDSGSYDTGLRA
VGELGWVLVLGMAK
VGLGVYLVLGMAR
VGELGVLVLNMAK



Major findings

Proteins for nutrient transport and energy transduction shifted
from the low nutrient oligotrophic gyre (open ocean) to the
highly productive Benguela upwelling region (coastal).

Uncharacterized TonB-dependent transporters accounted for
17% of all proteins identified throughout the South Atlantic
Ocean.

Diverse light-harvesting rhodopsins were identified in open
ocean and coastal samples.

Archaeal nitrification was identified in the Benguela upwelling
region.



Puget Sound Metaproteome

LTQ-Orbitrap

GOS proteins 9,507
Protein groups 3,804
>90% identified by 1 peptide

Puget Sound sample 1 | Number of Average number of
sequences nucleotides or AA

High quality trimmed

and filtered reads 55913,290 i

S1x frame translation

(>5AA) 39,084,285 12

Tryptic peptides 59.495.128 9

(>5SAA)
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