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Report: 
After many data collections mainly at BM01, but occasionally on other ESRF beamlines, this 
project has now been completed. 
 
The data collections lead to refined X-ray structures which made a major contribution to our 
understanding of the reaction mechanism and some aspects of the regulation of the highly 
important human phenylalanine hydroxylase. 
The first step in this chain of events was the solution of the structure of the enzyme in its 
active Fe(II) form.  This was followed by solution of the structure of a complex with the 
active reduced co-factor tetrahydrobiopterin1. 
Further experiments lead to determination of the structures of thePAH-Fe(II)/BH4 complex 
and PAH complexed with the substrate Thienylalanine2 and with L-norleucine2,3. 
These structures formed the central part of Ole Andreas Andersen’s PhD thesis4. 
 
References 

1) O A Andersen, T. Flatmark & E. Hough (2001) High resolution crystal structures of 
the catalytic domain of human phenylalanine hydroxylase in its catalytically active 
Fe(II) and binary complex with Tetrahydrobiopterin. J.Mol.Biol. 314, 279-291. 

2) O A Andersen, T. Flatmark & E. Hough (2002). Crystal structure of the ternary 
complex of the catalytic domain of human phenylalanine hydroxylase with 
Tetrahydrobiopterin and 3-(2-Thienyl)-L-alanine and its implication for the mechanism 
of catalysis and substrate recogntion. J.Mol.Biol. 320, 1095-1108. 



3) O A Andersen, A.J.Stokka, T. Flatmark & E. Hough (2003). 2.0Å resolution crystal 
structures of th ternary complexes of human phenylalanine hydroxylase with 
Tetrahydrobiopterin and 3-(2-Thienyl)-L-alanine or L-norleucine: Substrate specificty 
and molecular motions related to substrate binding. J.Mol.Biol. 333, 747-757. 

4) Ole Andreas Andersen (2003) Crystallographic and biochemical studies to elucidate 
the reaction mechanism and regulatory properties of human phenylalanine hydroxylase. 
PhD thesis, Department of Chemistry, Faculty of Science, University of Tromsø, 
Norway. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


