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«*"U8 Origin and Isolation

P . The planktonic, marine bacterium Roseobacter
strain HIMB11 is a member of the ubiquitous
and versatile Roseobacter

Metabolism of HIMB11

ineage of the rapie 2. HIMB11 genome statistics.

alphaproteobacterial family
Rhodobacteraceae. Strain HIMB11 was
Isolated from surface seawater collected off the
coast of Kaneohe Bay, Oahu, and its genome Attribute Value % of
o - was sequenced using a 454 GS FLX Ti total
PN, ) platform to 121x coverage. Analysis of the 3.1 .

' B & Vb genome, comprising 3,182 protein-coding 1€ 3114138 bp 100
genes and 57 functional RNA genes, reveals G+C content 1548876 bp  49.74
strain HIMB11 to be a DMSP-degrading, CO- Coding region 2825259bp  90.72
oxidizing, aerobic anoxygenic phototroph
(AANP). While members of the Roseobacter Total genes 3239 100
lineage are typically considered ecological RNA genes 57 1.76
generalists, features of the strain HIMB11 Protein-coding 3182 98.24
genome Indicate a more specialized lifestyle. genes
Compared to 36 other Roseobacter genomes
currently sequenced, strain HIMB11 harbors a Genes (with):
low number of TRAP transporters and an gy, etion prediction 25666  79.22
unusually high number of antibiotic/drug and Assioned to COGs 9533 7.9
secondary metabolite transporters. We .g ‘
hypothesize that HIMB11 may rely on a more ASSlgined to Pfam 2563  79.13
limited suite of substrates for growth, possibly domains
in association with a reluctant phytoplankter Signal peptides 920 28.4
host. Transmembrane 6564  20.19
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HIMB11 was isolated from
surface seawater in Kaneohe
Bay, Oahu during May of
2005.

Carbon Metabolism: The glycolysis pathway is
Incomplete; however, HIMB11l possesses a
complete pathway for gluconeogenesis and
can perform anapleurotic CO, fixation.
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Nitrogen Metabolism: HIMB11 is capable of
transporting reduced and organic nitrogen
sources iIncluding: ammonia, urea,
polyamines, amino acids, etc. (Figure 2).
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Phosphorus Metabolism: HIMB11 utilizes both
Inorganic & organic phosphorus sources
based on the presence of a high-affinity Pi
transporter and alkaline phosphatase,
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Figure 1. Photomicrograph of DAPI-stained
HIMB11 (A); location of Kaneohe Bay, Oahu
(B, C); maximume-likelihood phylogenomic tree
from 719
orthologous genes using RAXML (D) showing
the relationship between HIMB11l (indicated
with a star) and other roseobacters. Bootstrap
values are indicated at nodes.
marinum

belonging to the SAR116 clade, Is used as an

Table 1. General features of HIMB11.

Biotic relationship Free-living

amino acids and DMSP.

Additional modes of energy acquisition
Include  anoxygenic photosynthesis, CO
oxidation, aromatics degradation, and sulfur
oxidation.

HIMB11 may play an integral
role in carbon and sulfur
cycling through its role in the
breakdown on DMSP as well
as production of DMS.
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Figure 3. DMSP Is a major source of both

Description carbon and sulfur for marine bacterioplankton
In ocean surface waters. There are two

Negative competing pathways of DMSP degradation, the
demethylation pathway that leads to

Irregular short rods assimilation of sulfur, and the cleavage

0.8 *0.3-0.5 pm pathway that leads to the release of

Flagellum dimethylsulfide (DMS). DMS is a climate-active

Non-sporulating gas which has been implicated in the formation

Mesophilic of climate-cooling aerosols and clouds.

Ambient DOC HIMB11 harbors both sides of the pathway, with

Mixotrophic genes indicated in bold.
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HIMB11 1s a CO-oxidizing
AANP, capable of harvesting
energy from CO and light,
respectively.
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Figure 2. Genes for acquisition of N, P, and
S in HIMB11, as well as energy acquisition.
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Comparative genomics of Roseobacter strain HIMB11 reveals metabolic
specialization in a coastal marine isolate

Specialized Substrate
Transport Indicated by

Comparative Genomics
HIMB11 expands our understanding of

Roseobacter diversity given its
seemingly streamlined metabolic
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Figure 4. Heat map of clusters of orthologous groups (COGS)
for common Roseobacter carbohydrate and amino acid
transporters. The number of COG hits is normalized to genome
size. HIMB11 is outlined with a red box.
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Figure 5. Gene neighborhoods for the three COG1593 TRAP
transporters in HIMB11. Genes Indicative of substrate are
labeled and colored blue (arabinose), green (benzoate), and
red (tyrosine/phenylalanine), respectively.

Compared to other roseobacters, TRAP
transporters are low In abundance
whereas DMTs are enriched in HIMB11,
possibly due to enhanced secondary
metabolite transport.

Conclusions

« HIMB11 has the potential to play a role in the cycling of
climatically important gases, DMS, CO, and CO.,.

 Roseobacters are often considered ecological generalists;
however, HIMB11 maintains a more streamlined, reduced
genome Iindicative of a specialized lifestyle.

 Reduced genome size and transporter abundance, In
particular TRAP transporters, indicate HIMB11l uses a
conservative suite of substrates.

 Overabundance of antibiotic/drug and secondary
metabolite transporters (DMTs) suggests that HIMB11 may
iInteract directly with other organisms, possibly with
phytoplankton, as do many roseobacters.

* Future genome analysis will focus on identifying all central
metabolic pathways, interrogating more transporter genes,
targeting mobile elements, and linking genomic information
to the ecology and physiology of HIMB11.
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