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- Unraveling the cycle of dimethylsulfoniopropionate (DMSP)
B in the North Pacific Subtropical Gyre

Introduction & Goals
Sulfate
The aim of the present study was to assess the effect of DMSP is produced by phytoplankton and when released AT R
photosynthetically active radiation (PAR, 400 to 700 nm) into seawater, it can be sequestered and metabolized by o
Presenters on the utilization of dissolved DMSP by microbial the bacterioplankton community. DMSP can be
T communities in the oligotrophic North Pacific Subtropical metabolized through two different pathways:
4 N Gyre, and determine which organisms are responsible for :> B e ﬁ
‘?‘) its consumption. o the demethylation pathway which provides bacteria with e
=7 DMSP is the precursor of the climate active gas reduced carbon and sulfur that can be assimilated into T
I WES dimethylsulfide (DMS) and it is also a labile substrate that biomass or oxidized for energy; Meth‘?“‘“@ ::jf;f;{, )
Daniela del Valle can be an important source of reduced carbon, reduced o the cleavage pathway which yields a 3-carbon Protein
Post-doc sulfur, and energy to the microbial community. compound and DMS.

UH-SOEST

1. How abundant is DMSP during summer and how
fast Is It consumed?

3. Is DMSP-S assimilation stimulated
In the light?

Seawater samples from the mixed layer show that
there Is an Increase In assimilation even at low

Measurement __25m | 125m

Post-doc . — _
UH-SOEST Particulate DMSP (nM) 10 — 14 nM 22 -4.3nM

Sam Wilson

% of cellular carbon as DMSP 8% 3% Irradiances, and no sign of photoinhibition. Samples
Dissolved DMSP (nM) 05-10nM 02-04nM from 125 m also show photostimulation of DMSP
Additional Turnover time of dissolved DMSP 4.1-7 4 h 26-12.1 h _assw_nllatlon, but t_hey are |nh|_b|ted at higher
Authors : — , irradiances, reaching the maxima of DMSP
Bacterial carbon demand satisfied from consuming DMSP 1.2t09.5% ND . P
Dave Karl Bacterial sulfur demand satisfied from consuming DMSP 20-67% 19-41% assimilation at 15-34 pmol photon m s*. The
Vanessa Varaljay uirdr demand satistied from consuming . e assimilation of DMSP-S is highly correlated (r = 0.82-
v ROA"\‘ Kif\;‘@ DMSP Is an important source of reduced carbon and sulfur in the oligotrophic NPSG, 0.92) to the assimilation of leucine, suggesting that the
grcyottngifm%an especially considering that DMSP constitutes only one of the many compounds microbial community is able to regulate the
Shalabh Sharma comprising the complex dissolved organic matter pool. This compound is quickly assimilation of DMSP-S to satisfy the increased sulfur
taken up and consumed by the microbial community, therefore maintaining its demand for protein synthesis.
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2. How Is DMSP utilized by the microbial i S PO L N
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Us_lng .S DMSP we tracked the DMSP 80 - = ohenownvolatles Figure: Assimilation of DMSPd-S as a function of irradiance in seawater at (A)
S Into different product pools. Most of m Unknown in cel 25 m and (B) 125 m depth.
60 - [ 3°S-DMSP in cell

the DMSP (>90%) follows the
demethylation pathway, meaning that
DMS Is a minor product of DMSP

consumption. However, most of the . =
DMSP that follows the demethylation - : : :
sathway is oxidized completely to O 4. Does the light-mediated Increase In

sulfate, and only a small fraction (~8%) 12 4 8 12 24 DMSP-S assimilation affect the

is assimilated. Microbes also appear to Incubation Time (h) :
: oy roduction of DMS?
accumulate DMSP in the cell which Is Figure: Time course of 3°S-product formation from S- p

not transformed immediately. DMSP in 25 m seawater . Error bars represent the SE of
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Funding 5. th consumes DMSP and who produces DMS corresponding DMS yield 5 ° S
at Station ALOHA? (i.e. DMS produced per ‘< %
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Gordon and Betty Moore The abundance and diversity of genes \ — support of the hypothesis Assimilation Yield (%)
oundattion enCOdlng baCterlaI DMS prOdUCtlon amm e f?ﬁ y—l:l E?; that DMS is produced only Figure: Dissolyed DMSP-S assimilation
. Gamma un- SARI1 SARI16 Roseobacter SAR1l ~ SARII versus DMS yield. Seawater from 25 m
(ddd P) and demethylatlon (dmdA) o - after cellular sulfur was amended with 200 nM DMDS and 35S-
m - DMSP before being incubated und
were measured between May 2008 of = requirements are met different iradiances (0 to 1200 pmol

Gene abundance (% of bacterial cells)
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photons m~2 s 1) on 3 different ocassions.

and February 2009 at Station

/ ALOHA at two depths: 25 m and the
Deep Chlorophyll Maximum (DCM;
~100 m). The highest abundance of
dmdA genes was in May 2008 at 25 m

DCM

Conclusions & Future Research

with ~16.5% of cells harboring a gene o L DMSP is a labile substrate that is rapidly utilized by the
in one of the eight subclades surveyed | = _ B _ microbial community of the NPSG, providing reduced S,
hile the highest abundan £ dddP ’ Oj . I . I l " l . I . l . reduced C and energy. Light affects how DMSP is

while the highest abundance or dd My hn Tl A0S e F metabolized, stimulating DMSP-S assimilation and decreasing
genes was in July 2008 at 25 m with | | the production of DMS. Future research will explore the
~2% of cells harboring a gene. The ACOLA baateromankton colla at g o potential link between photosynthetic production and release

- depths, 25 m (top b h) and DCM (110- of dissolved organic matter by Prochlorococcus and the
dmdA gene pool was consistently B B a o I? | et by b asaaae
dominated by hOmOIOgS frOm SAR11 abundances are shown in the multicolored growin and celiu ar_ reqUIremen S 101 r_e uced sutiur irom

bars, with the subclade color codes and SAR11, as well as investigate the environmental and

subclades. phylogenetic relationships indicated at the top

biological factors controlling the abundance of DMSP during

of the figure. )
the summer time.

Cruises and Time Series: Hawaillan Ocean Time-series (HOT) and KM1016.



