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The Sufu (Suppresor of Fused) protein is crucial in Hedgehog signaling that modu-

lates development in higher organisms from flies to humans. No counterpart of this

pathway has been identified in bacteria. The crystal structure of NGO1391 from

Neisseria gonorrhoeae has led to the identification of about 300 bacterial proteins of

unknown function from 200 species that are related in structure to the human Sufu.

The results have allowed a significant expansion of the Pfam SUFU family of pro-

teins, which should help guide further experiments to investigate the role of these

bacterial proteins in cellular function and protein evolution.

2122 Solvent-induced lid opening in lipases: A molecular dynamics
study
Sascha Rehm, Peter Trodler, and Jürgen Pleiss

Most lipases cover their substrate binding site with a mobile lid in the inactive state.

Upon activation of the lipase by contact with a hydrophobic solvent or at a hydropho-

bic interface, the lid opens. In this work, the molecular mechanism of this interfacial

activation was studied for three lipases from Candida rugosa (CRL), Rhizomucor mie-

hei (RML), and Thermomyces lanuginose (TLL) by multiple molecular dynamics simu-

lations. Both the closed and the open structure of each lipase were simulated in water

and in an organic solvent, toluene. The authors present different pathways of the con-

formational transitions and suggest kinetic bottlenecks in CRL. Additionally, a loop

in RML and TLL was proposed to work as an anchor at hydrophobic interfaces.

2196 Non-native interactions play an effective role in protein folding
dynamics
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and Eugene I. Shakhnovich

Non-native interactions—interactions between amino acid residues that are not pres-

ent in the native structure—may be established with significant frequency during

protein folding. Analysis of the correlations between native and non-native interac-

tions in extensive computer simulations of simplified protein models strongly sup-

ports the idea that non-native interactions play an influential role in the folding pro-

cess. Indeed, the formation of native interactions may be either hindered or assisted

by the non-native interactions, and, quite remarkably, these two opposing effects can

be observed until the last stage of the folding process.
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The human ABC transporter superfamily contains 48 membrane proteins, mutations

in 18 of which are known to be disease-associated. Because it is not feasible to experi-

mentally characterize the functional consequences of the many mutations already

identified in ABC transporters, which include the cystic fibrosis protein CFTR and

multidrug resistance transporters, the authors here used a combined experimental

and computational approach for functional characterization of naturally occurring

genetic variation across the human ABC transporter superfamily. Kelly, et al. pre-

dicted the effects of unannotated non-synonymous single nucleotide polymorphisms in

seven ABC transporters and validated three of the predictions experimentally with

the multidrug transporter MRP4; experimental results confirmed two predictions.

Combining computational and experimental approaches therefore represents an effi-

cient framework for future studies on genetic variation in this superfamily.
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The mature protease of HIV group N (PR1N) is distinguished from the predominantly

studied group M protease (PR1M) by 20 amino acid substitutions in naturally variable

regions, some corresponding to minor drug resistance mutations identified in PR1M.

Despite significant differences between the crystal structures of PR1N and PR1M, in-

hibitor binding studies indicate that PR1N polymorphisms may not directly confer

drug resistance. The PR1N precursor undergoes autocatalytic maturation concomitant

with the appearance of active dimeric PR1N. The drug darunavir promotes dimeriza-

tion of the precursor monomer and inhibits maturation, although with weaker bind-

ing than to mature PR1N. Unique solubility and dimerization properties of PR1N and

its precursor may facilitate their use to study inhibitors of dimerization.


