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Recognition and remodeling of nucleic acid conformations by cold shock 
proteins  
B. Samatanga1, H. Akter1, D. Pragliola2, R. Stephan2, T. Tasara2. 
1University of Leipzig, Leipzig, Germany; 2University of Zurich, Zurich, 
Switzerland. 
Cold shock proteins (Csps) are important in regulating several genes, 
particularly those involved in stress response, virulence and the regulation of 
flagella formation. Despite many investigations on the in vivo roles of Csps, 
particularly through knockout experiments, the biophysical mechanisms of 
these proteins remain poorly understood. Csps possess highly conserved 
structures and sequences but interestingly have different effects in vivo. Here, 
we dissect the mechanisms of RNA and DNA-targeting and remodelling by the 
three Csps (LmCspA, LmCspB and LmCspD) from the foodborne pathogen 
Listeria Monocytogenes in vitro, primarily using single molecule fluorescence, 
magnetic tweezers and circular dichroism. Our data shows that despite the 
highly conserved structures, LmCsps variably target different nucleic acid types 
and conformations (e.g. RNA or DNA hairpins, or G-quadruplexes), and 
display variable propensities in facilitating conformational rearrangements. The 
differential activities seem linked to dynamics transitions of the Csp proteins. 
In summary, our preliminary results have important implications on the 
mechanisms of cold shock proteins in the cell.   
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LocalDeblur: An automatic map sharpening by restauration 
of local resolution 
E. Ramírez-Aportela, J.L. Vilas, J.M. Carazo, C.O. Sánchez Sorzano. 
Biocomputing Unit, CNB. CSIC, Madrid, Spain. 
Recent technological advances and computational developments, have allowed 
the reconstruction of cryo-EM maps at near-atomic resolution structures. Cryo-
EM maps benefit significantly of a “sharpening” step, that tends to increase 
signal at medium/high resolution, and that has proven very important in the key 
task of structural modelling. Here, we propose a new method for local sharpening 
of volumes generated by cryo-EM. The algorithm, named LocalDeblur, is based 
on a local resolution-guided Wiener restoration approach of the original map. 
The method is fully automatic and parameters-free, without requiring either a 
starting model or introducing any additional structure factor correction or 
boosting. Results clearly show a significant impact on map interpretability, 
greatly helping modeling. In particular, this local sharpening approach is 
specially suitable for maps which present a broad resolution range, as it is often 
the case for membrane proteins or macromolecules with high flexibility, all of 
them otherwise very suitable and interesting specimens for cryo-EM. 
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Easing exhaustive rigid-body, flexible, and loops fitting in UCSF Chimera 
J.R. López-Blanco, P. Chacón. 
IQFR-CSIC, Madrid, Spain. 
Building macromolecular models from cryo-electron microscopy (EM) density 
maps requires fitting strategies to accurately localize available atomic structures. 
In our lab, we have developed several approaches that are efficient enough to run 
smoothly as command line tools on commodity hardware. For rigid-body fitting, 
ADP_EM employed spherical harmonics to speed up the rotational part of the 
exhaustive search, whereas for flexible fitting, iMODFIT exploits Normal Model 
Analysis in internal coordinates to drastically reduce the explored 
conformational space. In addition, our ab-initio loop modeling tool (RCD) was 
recently improved to take into account EM electron density. Here, we present a 
general update and the integration of such programs into the standard 
visualization tool of the EM community (UCSF Chimera) to enable the 
interactive fitting of macromolecules (both proteins & nucleic acids) and protein 
loops. 
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Thermodynamics of interactions of human eIF4E protein with mRNA 5’ 
cap analogues and 4EBP1 peptide fragment 
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Darżynkiewicz4, A. Niedźwiecka5. 
1Institute of Physics, Polish Academy of Sciences,  Division of Biophysics, 
Faculty of Physics, University of Warsaw,, Warsaw, Poland; 2Faculty of 
Chemistry, University of Warsaw, Warsaw, Poland, Warsaw, Poland; 3Faculty 
of Chemistry, University of Warsaw,, Warsaw, Poland; 4Division of Biophysics, 
Faculty of Physics, University of Warsaw,, Warsaw, Poland; 5Institute of 
Physics, Polish Academy of Sciences, Warsaw, Poland. 
The eukaryotic translation initiation 4E factor (eIF4E) is a highly conserved 
small globular protein, which is responsible for recognition and selective binding 
of an mRNA 5' terminal regulatory structure called “cap”. The interaction of 
eIF4E with the cap is particulary important, since this is a rate-limiting step of 
initiation of protein biosynthesis and therefore plays a crucial role in cell 
development, growth and survival[1]. The elevated level of eIF4E leads to the 
efficient translation of oncoproteins and is closely related to the progression of 
cancer. eIF4E is thus thought to be a promissing target of anticancer therapy[2]. A 
thermodynamic approach is still an efficient tool for searching for small molecule 
inhibitors of eIF4E [3].  
The goal of the studies was to determine thermodynamic parameters (ΔHº, ΔSº, 
ΔGº, ΔCpº) of the interactions of eIF4E with a series of new chemical mRNA 5' 
cap analogues containing aromatic substituents. The results obtained revealed 
the relationship between the cap analogues structure and thermodynamic 
parameters of the binding. This approach enabled us to select the most 
promissing cap analogue aromatic modification, and provided us with a deeper 
insight into the association process of mRNA 5' cap with eIF4E, in the absence 
or presence of the translation initiation inhibitor, 4EBP1. 
[1] Siddiqui N, Sonenberg N, 2015, Biochem Soc Trans. 43(5):763-72. 
[2] Prasad A, et al. 2013, Clin Cancer Res. 1; 19(1): 85-95. 
[3] Niedzwiecka A, et al. 2004, Biochemistry ;43(42):13305-17.  
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Spectroscopic elucidation of the binding interaction and conformational 
changes of human lysozyme with an anticancer anastrozole: Involvement in 
in-vitro antibacterial activity 
F. M. Almutairi, M. R.a. Khan. 
Department of Biochemistry, Faculty of Science, University of Tabuk, Tabuk 
71491, TABUK, Saudi Arabia. 
Ligand binding to proteins is an important phenomenon. Binding of ligand 
essentially controls absorption and metabolism of drugs. Extent and affinity of 
binding of ligand to major transport proteins in blood and body fluids may 
strongly influence the absorption, metabolism distribution and excretion of 
drugs. Human lysozyme is an important constituent of mucus, tears and is body’s 
first line of defense against gram positive bacteria. Interaction of anticancer 
drugs with lysozyme protein and alterations in structure and function of this 
protein can affect the functioning of protein in defense against microbes. 
Nonspecific binding to proteins other than major transport proteins in plasma can 
result in alterations in drug bioavailability and action. Thus, treatment outcome 
can be affected. It is imperative to study drug interaction with proteins like 
lysozyme that contribute significantly towards defense against microbes and can 
affect drug bioavailability because of the ability to bind ligands. To evaluate the 
drug binding we will employ combination of biophysical and bioinformatics 
techniques. Interaction of anticancer drug anastrozole with human lysozyme will 
be investigated using fluorescence spectroscopy, ultraviolet spectroscopy, 
dynamic light scattering and molecular docking techniques. Antibacterial 
activity of human lysozyme will be elucidated in-vitro using absorbance 
technique. We will explore the binding process type, whether it is dynamic 
quenching or static quenching. Affects on conformation and activity of human 
lysozyme under the influence of drug will be evaluated. Molecular topology 
changes and hydrodynamic behavior of protein under the influence of drug will 
be investigated using dynamic light scattering technique. Molecular docking will 
be performed to get information about the amino acid residues involved in the 
binding process. Present study is an attempt to gain deeper information about 
ligand protein interactions. Studies on this aspect deserve enquiry as they can 
provide information of the structural features that determine the therapeutic 
effectiveness of drug and binding induced alterations in some unrelated functions 
of proteins. 
  
 
 
 
 
 
 
 




