
Enzyme Reactions in Microparticles

A. M. Yashchenok, M. Delcea, K. Videnova, E. A. Jares-Erijman,
T. M. Jovin, M. Konrad, H. Mçhwald, A. G. Skirtach*

Enzyme Reaction in the Pores of CaCO3 Particles upon
Ultrasound Disruption of Attached Substrate-Filled Liposomes

Breaking out : Liposomes that are adsorbed onto porous CaCO3

particles and that contain the peroxidase substrate Amplex Red
(AR) are disrupted by ultrasonic treatment. The substrate is re-
leased and diffuses into the inner part of the multicompartment
containers where the peroxidase enzyme is found, and the enzy-
matic reaction is triggered. This approach may be useful for the
simultaneous delivery of multiple molecules into cells.
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Graphene

F. Chen, Q. Qing, J. Xia, N. Tao*

Graphene Field-Effect Transistors: Electrochemical Gating,
Interfacial Capacitance, and Biosensing Applications

The gates of Eden : Electrochemically gated graphene field-effect
transistors allow us to explore the intrinsic electronic properties of
graphene, such as interfacial and quantum capacitance, and the
density of charged impurities. The sensitive dependence of gra-
phene electron transport on the surrounding environment points
to their potential applications as ultrasensitive chemical and bio-
sensors.
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Antibiotics

S. T. Henriques, C. C. Tan, D. J. Craik, R. J. Clark*

Structural and Functional Analysis of Human Liver-Expressed
Antimicrobial Peptide 2

Turning over a new LEAP : The 3D structure of liver-expressed
antimicrobial peptide 2 (LEAP-2) has been elucidated by using
NMR spectroscopy. This peptide is believed to have a protective
role against bacterial infection. The structure and key features of
this cationic antimicrobial peptide are described, and its interac-
tion with model membranes has been analyzed. ChemBioChem
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Fuel Cells

D. J. L. Brett,* A. R. Kucernak,* P. Aguiar, S. C. Atkins,
N. P. Brandon, R. Clague, L. F. Cohen, G. Hinds, C. Kalyvas,
G. J. Offer, B. Ladewig, R. Maher, A. Marquis, P. Shearing,
N. Vasileiadis, V. Vesovic

What Happens Inside a Fuel Cell? Developing an Experimental
Functional Map of Fuel Cell Performance

What�s going on inside? Fuel cells are complex devices that rely
on many coupled physical and chemical processes to operate. Un-
derstanding how a fuel cell works and appreciating how these
processes interact is key to realising advanced designs and discov-
ery of new materials. Novel diagnostic techniques are being used
to examine the internal workings of fuel cells over a wide range of
distance scales (see picture).
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Antiviral Agents

A. K. Ghosh,* C.-X. Xu, K. V. Rao, A. Baldridge, J. Agniswamy,
Y.-F. Wang, I. T. Weber, M. Aoki, S. G. P. Miguel, M. Amano,
H. Mitsuya

Probing Multidrug-Resistance and Protein–Ligand Interactions
with Oxatricyclic Designed Ligands in HIV-1 Protease Inhibitors

A healthier HAART: We report the design, synthesis, biological
evaluation, and X-ray crystallographic analysis of a new class of
HIV-1 protease inhibitors. Compound 4 proved to be an extremely
potent inhibitor toward various multidrug-resistant HIV-1 variants,
representing a near 10-fold improvement over darunavir (DRV).
Compound 4 also blocked protease dimerization with at least 10-
fold greater potency than DRV.
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Electrochemistry

J. B. Gerken, E. C. Landis, R. J. Hamers, S. S. Stahl*

Fluoride-Modulated Cobalt Catalysts for Electrochemical
Oxidation of Water under Non-Alkaline Conditions

The acid test: Electrochemical oxidation of CoII salts in aqueous solu-
tion in the presence of fluoride (pH 3.5) results in formation of an
heterogeneous cobalt oxide deposit on the electrode that serves as an
electrocatalyst for water oxidation under mildly acidic conditions.
Further studies reveal that fluoride is an effective proton acceptor for
the oxygen-evolving reaction and lacks the inhibitory properties evi-
dent with other buffering electrolytes, such as inorganic phosphate.
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Density Functional Theory

E. Florez, T. Gomez, P. Liu, J. A. Rodriguez, F. Illas*

Hydrogenation Reactions on Au/TiCACHTUNGTRENNUNG(001): Effects of Au�C
Interactions on the Dissociation of H2

Density functional calculations carried out for realistic models evi-
dence that Au particles supported on TiCACHTUNGTRENNUNG(001) are very active to-
wards H2 dissociation. The molecular mechanisms show that the
support is not a mere spectator but plays a major role in the cata-
lyzed reaction and acts as a reservoir of atomic H, making this
system an excellent candidate as a catalyst for the hydrogenation
of olefins and hydrodesulfurization reactions.
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Metal-Particle Nanomagnets

A. Miyazaki,* Y. Ito, T. Enoki*

Classes of Nanomagnets Created from Alkanethiol-Coated Pt or
Pd Nanoparticles and Their Alloys with Co

Novel classes of magnetic nanosystems are created using Pd or Pt
nanopartices covered with alkanethiols and their alloys with a 3d
transition metal. Charge transfer at the metal-organic interface
and the quantum size effect yield magnetic Pt or Pd nanoparticles.
Pd nanoparticles embedded with only one Co atom behave as a
single-particle magnet showing blocking behaviour. Eur. J. Inorg. Chem.
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Cisplatin Analogues

M. S. Damian, H. K. Hedman, S. K. C. Elmroth, U. Diederichsen*

Synthesis and DNA Interaction of Platinum Complex/Peptide
Chimera as Potential Drug Candidates

Cisplatin analogs based on cationic peptide/metal binding hybrids
and differing in the number of peptide charges and the platinum
coordination sites were prepared. Their cooperativity was investi-
gated with respect to covalent DNA modification considering the
influence of DNA conformational change by charge-charge inter-
action and the significance of platinum ligation.
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