
Accepted Manuscript

Title: The use of polyoxometalates in protein
crystallography–An attempt to widen a well-known bottleneck

Author: Aleksandar Bijelic Annette Rompel

PII: S0010-8545(15)00115-0
DOI: http://dx.doi.org/doi:10.1016/j.ccr.2015.03.018
Reference: CCR 112051

To appear in: Coordination Chemistry Reviews

Received date: 4-12-2014
Revised date: 20-3-2015
Accepted date: 23-3-2015

Please cite this article as: A. Bijelic, A. Rompel, The use of polyoxometalates in protein
crystallographyndashAn attempt to widen a well-known bottleneck, Coordination
Chemistry Reviews (2015), http://dx.doi.org/10.1016/j.ccr.2015.03.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.ccr.2015.03.018
http://dx.doi.org/10.1016/j.ccr.2015.03.018


Page 1 of 58

Acc
ep

te
d 

M
an

us
cr

ip
t

1 
 

The use of polyoxometalates in protein crystallography – An 

attempt to widen a well-known bottleneck 

Aleksandar Bijelic
[a]

, Annette Rompel
[a]

* 

[a] Institut für Biophysikalische Chemie, Fakultät für Chemie, Universität Wien, Althanstraße 

14, 1090 Wien (Austria) 

* E-mail: annette.rompel@univie.ac.at, phone: +43-1-4277-525 02, www.bpc.univie.ac.at 

 

Index 

 
1. Introduction ............................................................................................................................ 2 

1.1. The bottleneck in macromolecular X-ray crystallography .............................................. 2 

1.2. Polyoxometalates ............................................................................................................. 4 

2. POM-protein interactions ....................................................................................................... 5 

2.1. Electrostatic interactions/charge-charge interactions ...................................................... 6 

2.2. Hydrogen bonds ............................................................................................................... 6 

2.3. Covalent bonds ................................................................................................................ 7 

2.4. Van der Waals interactions .............................................................................................. 9 

2.5. Hydrolytic activity of POMs – an interaction to be avoided in protein crystallography . 9 

3. Versatile use of POMs in protein crystallography ............................................................... 11 

3.1. POMs as phasing tool .................................................................................................... 11 

3.2. POMs promoting protein crystallization ....................................................................... 11 

3.2.1. POMs stabilizing enzyme conformations ............................................................... 12 

3.2.2. POMs rigidify flexible protein regions ................................................................... 12 

3.2.3. POMs enhancing crystal stability and packing ....................................................... 14 

4. POM-protein structures in the PDB ..................................................................................... 16 

4.1. POM structures identified in the PDB ........................................................................... 20 

4.2. POM interaction and position within the protein structure ........................................... 20 

4.3. Heterogeneous crystal formation enabled by POMs ..................................................... 23 

5. POMs as crystallization additives ........................................................................................ 24 

5.1. Prerequisites and considerations when applying POM in macromolecular 

crystallization ........................................................................................................................ 24 

5.2. Advantages of POMs over common crystallization agents ........................................... 26 

5.3. The superiority of the Anderson-Evans type POM over other POMs in protein 

crystallization ........................................................................................................................ 27 

5.4. Outlook .......................................................................................................................... 28 

mailto:annette.rompel@univie.ac.at
http://www.bpc.univie.ac.at/
http://ees.elsevier.com/ccr/viewRCResults.aspx?pdf=1&docID=2136&rev=2&fileID=106758&msid={CF340C3A-2971-40F9-935D-90E9F074385E}


Download	English	Version:

https://daneshyari.com/en/article/7747970

Download	Persian	Version:

https://daneshyari.com/article/7747970

Daneshyari.com

https://daneshyari.com/en/article/7747970
https://daneshyari.com/article/7747970
https://daneshyari.com/

