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establish structure-function relationships for the enolase 
reaction. The crystal structures of the activated enolase 
(carboxylated on Lys 173) and enolase liganded with Mg 
and 2,3-diketohexane, a stable alternate substrate, were 
determined. The stereochemical course of the reaction 
catalyzed by the enolase was determined using 
stereospecifically deuterated samples of an alternate 
substrate. On the basis of these experiments we conclude 
that the enolase, the functionally divergent member of the 
RuBisCO superfamily uses the same structural strategy as 
RuBisCO for stabilizing the enolate anion intermediate , 
but the proton abstraction is catalyzed by a different 
general base. 
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Selenocysteine lyase (SCL), which is a pyridoxal 5’-
phosphate (PLP) dependent enzyme, catalyzes the β-
elimination of L-selenocysteine to yield L-alanine and 
selenium. SCL is specific for L-selenocysteine and has no 
activity for L-cystein, therefore it is known as the key 
enzyme in the specific selenium-delivery pathway for 
selenoprotein synthesis. In order to elucidate the strict 
discrimination between selenium and sulfur by SCL, we 
have determined the three-dimensional structures of native 
SCL and L-cysteine complexat 1.8 Å and 1.9 Å, 
respectivery.  
Overall and active site structure of SCL is similar to those 
of cysteine desulfurase which catalyze the same type of 
reaction as SCL but act on both cysteine and 
selenocysteine. Why SCL does not show activity on 
cysteine? In the case of SCL/L-cysteine complex structure, 
not the amino group of L-cysteine but the thiol group is 
located close to the C4A of PLP in the active site. This 
indicates that L-cysteine is incorporated into the active site 
but can not make an external aldimine with PLP. The 
mechanism for discrimination between selenium and 
sulfur will be presented on the basis of the structural 
comparison between SCL and cysteine desulfulase; 
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Farnesyl diphosphate synthase (FPPS) catalyses the “head-
to-tail” condensation between a homoallylic diphosphate, 
isopentenyl diphosphate (IPP), and an allylic diphosphate, 
dimethylallyl diphosphate (DMAPP) or geranyl 
diphosphate (GPP). Early biochemical studies have shown 

the existence of distinct allylic and homoallylic binding 
sites, and the dependence of allylic substrate binding on 
divalent metal ions [1]. Furthermore, the FPPS reaction 
has been shown to follow an ordered mechanism, with the 
allylic substrate binding first to the enzyme [2]. However, 
it is not clear how the enzyme is able to differentiate, at 
the molecular level, between its two, structurally highly 
similar, substrates, IPP and DMAPP. In the absence of 
DMAPP, binding of up to two IPP molecules per FPPS 
active site has been observed. Moreover, substrate 
inhibition by high IPP concentrations has been reported 
[1], also indicating that the allylic binding site does not 
fully discriminate between DMAPP and IPP. We have 
crystallized the FPPS ternary complex with two IPP 
molecules and determined its X-ray structure at 1.70Å 
resolution. Our data reveal that IPP adopts an energetically 
less favorable conformation in the allylic site, with the 
C(1)-C(2)-C(3)-C(4) dihedral angle taking an intermediate 
value (22°) between that expected for DMAPP (0°) and 
that observed for IPP in the homoallylic binding site (51°). 
Hence, discrimination between the C5-isoprenoid 
substrates appears to be mainly achieved through steric fit 
and shape recognition. 
 
[1] Reed B.C., Rilling H.C., Biochemistry, 1976, 15, 3739. 
[2] Laskovics F.M., Poulter C.D., Biochemistry, 1981, 20, 1893. 
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PglD is a protein which is part of an N-linked protein 
glycosylation system in Campylobacter jejuni.  The glycan 
produced by this system was identified to be GalNAc-
α1,4-GalNAc-α1,4-[Glcβ1,3-]GalNAc-α1,4-GalNAc-
α1,4-GalNAc-α1,3-Bac-β1,N-Asn-Xaa, where Bac is 
bacillosamine, 2,4-diacetamido-2,4,6-
trideoxyglucopyranose [1].  PglD has been predicted to be 
an acetyltransferase which is involved in the biosynthesis 
of bacillosamine.   
Through protein crystallography the atomic structure of 
PglD reveals that it is a trimer composed of three identical 
subunits that are related by a crystallographic three-fold 
rotation axis.  Each subunit is composed of 2 domains: an 
N-terminal domain which is formed by residues 2-70 and 
the C-terminal domain that stretches from residues 71 to 
195.  The N-terminal domain consists of two α helices and 
three parallel β sheets.  What is most striking about the C-
terminal is that it folds into a left-handed parallel β helix 
(LβH).  The chain in this domain is composed of 6 coils 
that are wound, in a left handed sense, around the surface 
of an equilateral prism.  Enzymes that contain this fold are 
placed into a superfamily termed hexapeptide 
acyltransferases.   
PglD adds the acetyl group from acetyl CoA to UDP-4-
amino-4,6-dideoxy-α-DGlcNac to make the product 
bacillosamine, the first reagent required in the 
glycosylation system [2].  PglD was crystallised with the 
presence of CoA in the active site which is located along a 
crevice that is present between the interface of two 
adjacent monomers.  The interactions of CoA with PglD 
will be discussed further on the poster.  
 


