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We have measured the spin-polarized electron momentum density 
distributions (magnetic Compton profiles) of UGe2 using the 
synchrotron-based magnetic Compton scattering technique. The spin 
moment of UGe2 has been determined as -1.15 µB at 10 K with an 
applied magnetic field of 0.5 T. Compared with the saturated 
magnetization of +1.40 µB, we have determined the orbital moment at 
+2.55 µB.

The magnetic Compton profiles are decomposed into partial 
profiles by fitting with the U-5f atomic profiles with different 
magnetic quantum number m. From the fitted results, we estimated the 
orbital moment at +2.90 µB. It gives a slightly higher value since this 
estimation does not take account of the partial quenching of the orbital 
moment due to hybridization. 

We also found that the shape of the magnetic Compton profiles 
depend on temperature, indicating the spin-polarized, ground-state 
wave-functions vary with temperature. 

[1] Saxena S. S. et al., Nature, 2000, 406, 587. 
Keywords: spin moment, magnetic Compton scattering, U-5f 
orbitals

MS50 ENZYMES AND ALLOSTERY
Chairpersons: Alexander Wlodawer, Silvia Onesti 

MS50.27.1
Acta Cryst. (2005). A61, C66 
Allostery and Heteroinhibition of Human Thymidylate Synthase 
Lukasz Lebiodaa, Leslie Lovelacea, Sondra H. Bergerb, aDepartment 
of Chemistry and Biochemistry. bDepartment of Basic Pharmaceutical 
Sciences, University of South Carolina, Columbia, SC, USA. E-mail: 
lebioda@mail.chem.sc.edu 

Thymidylate synthase (TS) is a homodimer which shows strong 
negative cooperativity between subunits. Unique property of human 
TS (hTS) among TS enzymes it that its active site loop (residues 181-
197) can flip 180 degrees producing an inactive conformation [1]. 
Solution fluorescence studies have shown equilibrium between the 
active and inactive conformers [2]. We have developed 
bisphosphonate inhibitors that stabilize the inactive conformation and 
bind between dimers leading to the formation of hTS tetramers (but 
not higher oligomers) in solution. These inhibitors show positive 
cooperativity with antifolate inhibitors used in chemotherapy, which 
bind only to the active conformer. These data are consistent with a 
model in which hTS exists preferably as an asymmetric dimer with 
one subunit in the active conformation of loop 181-197 and the other 
in the inactive conformation.  
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Many enzymes are organized into multienzyme complex to 
catalyze sequential reactions termed the channelling mechanism. The 
purpose of our structural study is to elucidate this mechanism at the 
atomic level, focusing the fatty acid -oxidation multienzyme 
complex from Pseudomonas fragi. We have determined two distinct 
crystal structures of the bacterial multienzyme complex that catalyzes 

the last three sequential reactions in the fatty acid -oxidation cycle. 
The 2 2 heterotetrameric structure shows the uneven ring 
architecture, where all the catalytic centers of 2-enoyl-CoA hydratase 
(ECH), L-3-hydroxyacyl-CoA dehydrogenase (HACD) and 3-
ketoacyl-CoA thiolase (KACT) face a large inner solvent region. The 
substrate, anchored through the 3’-phosphate ADP moiety, allows the 
fatty acid tail to pivot from the ECH to HACD active sites, and finally 
to the KACT active site. Coupling with striking domain 
rearrangements, the incorporation of the tail into the KACT cavity and 
the relocation of 3’-phosphate ADP bring the reactive C2-C3 bond to 
the correct position for cleavage. The -helical linker specific for the 
multienzyme contributes to the pivoting center formation and the 
substrate transfer through its deformation. This channelling 
mechanism could be applied to other -oxidation multienzymes, as 
revealed from the homology model of the human mitochondrial 
trifunctional enzyme complex. 
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The mammalian cytochrome P450 enzymes are a family of 
membrane-associated haem-containing proteins which play a major 
role in the metabolism and subsequence clearance of numerous and 
diverse xenobiotics such as drug molecules. CYP3A4 is the most 
important member of P450 family, responsible for metabolising 50 % 
of drugs while CYP2C9 metabolises some 15 % of all marketed 
therapeutics. Both enzymes exhibit non-Michaelis-Menten kinetics, 
including homotropic and heterotropic cooperativity; to predict the in
vivo clearance of drugs and drug-drug interactions, a better 
understanding of P450 allostery is required.  

In the last few years, a number of mammalian P450 structures 
have been determined, including CYP2C9 [1] and CYP3A4 [2], both 
in unliganded forms and in complex with marketed drugs. These 
crystal structures provide insights into the principles of substrate 
binding for these promiscuous enzymes, and the structural basis of 
P450 allostery. 
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Phosphofructokinase 1 (PFK) catalyses the ATP-dependent 
phosphorylation of fructose 6-phosphate (Fru-6P) to fructose 1,6-
bisphosphate, one of the principal regulatory steps in glycolysis. 

The structure of 12S PFK from S.cerevisiae, a product of limited 
proteolysis of the native enzyme (known as 21S), has been solved at 
2.9 Å resolution in complex with Fru-6P. This is the first crystal 
structure of eukaryotic PFK and one of the largest protein crystal 
structures known to date in atomic detail (approx. 600 kDa). We have 
determined the topology of the enzyme, the active site and the binding 
site of fructose-2,6-bisphosphate (Fru-2,6-P2), the allosteric effector 
specific to eukaryotes. Still unknown is the effector binding site for 
ATP. A detailed interpretation has been carried out of the electron 
density map. The refined atomic model contains over 5,000 amino 

Model of hTS homotetramer in which two subunits 
are connected by bisphosphonate inhibitor 
stabilizing the inactive conformation and two are 
inhibited by an antifolate with dUMP. 


