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presented. The impact of the AMP maculatin 1.1 (Mac1) on bacteria was moni-
tored by 31P while structural details on the peptide were obtained using dy-
namic nuclear polarization (DNP) enhanced 13C and 15N solid-state NMR
experiments. Under AMP stress, a significant change in DNA packing in E.
coli and S. aureus was observed. Mac1 also modulated the lipid dynamics of
the bacterial membranes. Finally, a novel strategy to perform in-cell DNP
NMR experiments was established by using spin-labelled peptides; and
{15N}13C REDORmeasurements have been performed to measure the distance
between several pairs of 13C=O and 15NH within the Mac1 amino acid
sequence, which indicate that the peptide adopts a helical structure in bacteria.
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The worldwide problem of bacterial resistance requires the development of
novel antibiotics against bacterial pathogens. It is thus essential to determine
the action mechanism of these drugs, and in particular, to understand their inter-
action with the bacterial cell wall - the first barrier crossed or, in some cases, tar-
geted. 2H solid-state (SS) NMR is a valuable tool to probe, at a molecular level,
the effect of antimicrobial agents on the organization and dynamics ofmembrane
phospholipids. These studies are usually performed on model membranes, but
‘‘in-cell’’ SS-NMR is advantageous as it takes into account the complexity of
the cell wall in the interaction. We developed for the first time a protocol to
deuterate the membrane phospholipids of Vibrio splendidus - a Gram(-) marine
bacterium.Todo so,weused deuterated palmitic acidwith oleic acid to better pre-
serve the natural membrane saturated/unsaturated lipid ratio. We characterized
themembrane fluidity in vivoduring different growth stages by 2HSS-NMRusing
magic-angle spinning (MAS) and spectral moment analysis. Our results show
greater membrane fluidity during the stationary growth phase compared to the
exponential phase under labelling conditions. The difference in membrane
fluidity is related to a change in fatty acid chain composition, indicating that bac-
teria adapt to cope with the ‘‘stress’’ induced by the labelling conditions. Then
in vivo 2HSS-NMRwas used to study the interaction of a promising antimicrobial
pigment called ‘‘marennine’’ on V. splendidus membranes. Our results suggest
thatmarenninewouldact through a stiffeningmechanism that could involve inter-
action with lipopolysaccharides in the outer membrane. Altogether, our work
shows that 2H SS-NMR is a useful tool to reveal the effect of stress and interac-
tions on the membrane of intact microorganisms.
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Ebola virus (EBOV) is a causative agent of viral hemorrhagic fever and re-
mains an ongoing threat to global public health due to large outbreaks of the
virus. EBOV and many other filoviruses generate a peptide cleavage product
from their glycoprotein genes during active pathogenesis called the delta pep-
tide, but the function of this peptide has been unknown. Here, we describe the
activity of the EBOV delta peptide in the context of the small intestine. In vivo,
the delta peptide causes severe fluid accumulation and diarrheal syndrome
within a closed ileal loop in BALB/C mice. This activity is dose-dependent
and peaks 9 to 12 hours after introduction of the peptide to the closed intestinal
loop. Various truncated delta peptides containing the conserved C-terminus
have similar viroporin activity. The EBOV delta peptide may function through
the formation of multimeric ion channels in cell membranes, causing ion dys-
regulation, a hallmark of diarrheal syndrome and gastrointestinal distress.
These findings demonstrate that the EBOV delta peptide is an enterotoxic viro-
porin and may be categorized as a novel virulence factor. Subsequently, we
have engineered an antigen by conjugating a delta peptide variant (E23ox) to
a carrier protein and immunized rabbits to generate custom high-affinity bind-
ing antibodies to neutralize viroporin activity. Our preliminary data suggests
that the Ebola virus delta peptides are druggable targets and a potentially worth-
while avenue for novel therapeutic development.
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Munc13 is a large protein and has complex functions in synaptic vesicle
fusion. Recent studies suggested that the release sites in the active zones
of neurons consist of Munc13 nano-assemblies. However, molecular mecha-
nism of formation of Munc13 cluster and its function are unclear. Here we
reconstituted Munc13 on lipid bilayer membrane and found Munc13 clusters
of various sizes were formed. We used TIRF microscope to perform step
bleaching of the clusters and were able to determine the copy numbers of
Munc13 in the clusters. We found that Munc13 clusters, rather than mono-
meric Munc13 molecules, are able to capture vesicles from solution to mem-
brane. Moreover, a threshold of the copy number in clusters exists. When the
copy number of Munc13 is larger than the threshold, the clusters are capable
of capturing vesicles; if smaller, the clusters are not able to capture vesicles.
DAG lipid or phorbol ester is required for Munc13 to form clusters larger
than the threshold, and therefore, is critical to Munc13’s capability of
capturing vesicles.
In the absence of PIP2, Munc13 still form clusters, with similar size
distribution, but clusters’ capability of capturing vesicles is largely
decreased. It is likely that interaction between PIP2 and Munc13
facilitates Munc13 to adopt the proper orientation on membrane for vesicle
capture.
A Munc13 mutant, in which the C2C domain is deleted, still forms clusters on
membrane. But the efficiency of vesicle capture by such clusters is significantly
reduced.
As the interaction range of Munc13 is larger than Synaptotagmin and
SNAREs, our results suggest that Munc13 clusters have an essential function
to initiate chaperoning synaptic vesicles to the active release sites in synapse.
Our results also shed new light on the structure and dynamics of Munc13
clusters.
Platform: Cardiac, Smooth, and Skeletal Muscle
Electrophysiology and Regulation I
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Despite the large body of research on neural control of the heart, our quantita-
tive understanding of the role of b-adrenergic receptor (b-AR) stimulation in
human cardiac electrophysiology and arrhythmogenesis remains poor. One
possible reason is in the fact that our knowledge is mostly based on experi-
mental animal models (e.g., mouse and rabbit) characterized by quite different
cellular electrophysiology. Indeed, we have shown that well conserved
mammalian responses to b-AR stimulation (fight or flight) are mediated by
different sub-cellular processes in mouse vs. rabbit. Here, we aim to quantita-
tively assess these inter-species differences, and to construct a suite of tools for
mapping physiological responses across species. We simulated our mathemat-
ical models of excitation-contraction coupling in mouse, rabbit and human ven-
tricular myocytes, integrating detailed formulation of b-AR signaling, to
generate populations of models by random parameter variations. Population-
level analysis of action potential (AP) and calcium transient (CaT) properties,
at both baseline and upon b-AR activation, allowed quantifying inter-species
differences in the sensitivity of these features to changes in model parameters.
We then utilized statistical regression models to develop quantitative predictors
of human response from different subsets of simulated AP and CaT data
(mimicking variable composition of experimental datasets). Predictors built
upon calibrated AP and CaT signals can well reconstruct human response
from mouse or rabbit measurements. However, predictors devoid of calibrated
(absolute) measures performed more poorly. In the absence of calibrated data,
prediction of human response could be improved by combining both mouse and
rabbit data. Further refinement and validation of these quantitative models will
provide new tools to understand inter-species difference in the response to sym-
pathetic stimulation and might aid future therapeutic strategies based on neuro-
modulation.
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