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OVERVIEW

Environmental Proteomics of SAR11 and OM43 Clade Proteobacteria in Oregon Coastal Seawater

I Overlying the surface of the coastal seawater are . *
some of the largest microbial communities on
the planet. Accounting for the major biomass of
the coastal sea, these communities play major
roles in sustaining not only their own ecosystem
but also the entire global ecosystem. Coastal
phytoplankton account for nearly 50% of global  «
carbon fixation, and half of the carbon fixed into
organic matter is rapidly respired by
heterotrophic microorganisms (Giovannoni,
Nature 2005).
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METHODS
We'ap;;lied 2D-LC-MS/M$ for the ct{arac\eri’za\}ron of two ocean rﬁicrohial

communities collected 5 miles off the coast of Newport, Oregon (44°39.1'N,
124°10.6'W) at depth 10m. 100 Liters of seawater containing ~7x10° cells/m| were -1

Global Results

RESULTS AND DISCUSSION I

Abundant SAR11 Proteins High Mass Accuracy for Environmental Proteomics with LTQ -ORBITRAP

In this study, we extracted microbial communities from 100L of sea water via tangential flow I We organized the identified SAR11 proteins by total spectral counts.

There are specific interactions occurring 1 C € I : " S ! 1 ni € A € " I There are g numper of granc! Fechnical challenge§ facing the full development of shotgun proteomics for the analyses of
between bacterioplankton and phytoplankton pre-filtered through aflhfar‘removmg larger, non-bacterial organisms. ‘ I:ter:telTonc(aFt:gs;evfe)rfemnloo\;vsﬂrki)ny C:ndtiralzggma:)lloono: two similar locations at different times, both of I Table 2 illustrates the top 25 SARLL proteins from one run on the LTQ-Orbitrap complex microbial communities from natural environments.

that are still unknown. Therefore, activity and i ! fr;'xffill?x\;‘izao(ughy containing ~5x10° cells/ml, was concentrated using tangential g h 9 . ) 5 (arranged by total spectral counts). I One of the biggest challenges is the lack of full metagenomic data for any given sample. Very often datasets will be

cell counting measurements have been takento gure 3) followed by centrifugation (which resulted in 21mg and Two pellets were obtained (21 mg and 47 mg wet cell weights). f I Many known abundant proteins such as GroEL, ATP synthase, elongation compared to reference metagenomes. Thus, there is the chance for a large number of measured peptides of high quality that

47mg wet weight pellets) . The microbial pellets were lysed via a single tube small
processing method, and the proteins were then denatured, reduced, and digested
with trypsin. Samples were analyzed with technical duplicates via two-dimensional
(2D) nano-LC MS/MS system with a split-phase column (RP-SCX-RP) on a hybrid i
linear ion trap-Orbitrap (Thermo Finnigan). Full scans were acquired at 30,000 P e
resolution in the Orbitrap; MS/MS scans were acquired in the LTQ (Figure 4).

A protein database was generated from Pelgibacter ubique genome (SAR11 clade),
the MB 2181 genome (OM43 clade) as well as R. palustris, S. oneidensis, and the
AMD biofilm (Tyson, Nature 2004) as a distracter database. Reverse database
searches were run for a subset of the dataset to test for false positives.

The microbial pellets were lysed via a single tube lyses method and digested into peptides.
The complex peptides mixtures were run by 2D-LC-MS/MS on both a LTQ and LTQ-Orbitrap.
The chromatograms were very complex, with 100,000s of peptides.

All MS/MS spectra were searched with SEQUEST against two abundant ocean isolate genomes
(SAR11 and OM43). Two isolate microbes from soil and the acid mine drainage metagenome were
used as distracters.

factors (EF-Tu and EF-G), ABC transport systems, and ribosomal proteins were
found as abundant proteins.
I Interestingly, in the top 25 proteins, three abundant proteins were identified as
hypothetical proteins with no known function.
I Figure 6 illustrates the sequence coverage and two identified spectra for a 35
kDa hypothetical protein found with 44% sequence coverage, 13 peptides, and 9
47 spectral count.

link the interactions between these two will not match database entries. This can increase the rate of false positives.
communities.

There are several dominant bacterioplankton

members that are assembled over continental A1
shelves; see position in phylogenetic tree in

Figure 2. Among these dominant members are

the SARL11 clade (alpha-proteobacteria) (Figure 1)
located outside the bloom and the OM43 clade "4
(beta-proteobacteria) highly contained within the

The use of the high resolution Orbitrap provides high mass accuracy MS and MS/MS scans. By just taking high resolution
full MS scans (Figure 6), the duty cycle is not dramatically effected (the same number of proteins can be identified, as
illustrated in the LTQ Table 1).

Figure 7 illustrates the distribution of peptides Xcorrs from SEQUEST vs. PPM error (data is filtered at conservative filters).
Clearly, most peptides align between 10 and -10 PPM.

In total, 654 proteins were identified with at least two unique peptides and conservative filters. We compared the number of forward hits and reverse hits for two LTQ-Orbitrap runs (47mg) at both liberal and conservative

Xcorr filters and at three different PPM categories. The PPM categories were broken down into between 10 and -10 PPM,

Table 1 list the total proteins, unique spectra, and non-unique spectra from each database entry

. 1 All MS/MS spectra were searched with the SEQUEST algorithm, against databases type. over 10 and -10 PPM, and undefined parent mass (Orbitrap full scan was not resolved but good MS/MS spectra were obtained
. bloom (contains MB2181). above, and filtered with DTASelect/Contrast at the peptide level with conservative . . . . Table 2 % that was matched by SEQUEST (Table 3 and Table 4).
1 Tounderstand the contribution of OM43 clade filters [Xcorrs of at least 1.8 (+1), 2.5 (+2) 3.5 (+3)]. Only proteins identified with two I In the 21 mg sample, no single species dominated, but in the 47 mg sample, SARLL clearly ‘Peplides Spectral Count Sequence Coverage MW _pl Function
and SARL1 to coastal ecology, we used mass g fully tryptic peptides at conservative filters were considered for further biological dominated with ~80% of the unique spectra from every run. In arecent study, the SAR11 was ] T650% 63 ABC taspoter z z z A
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