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Glucose 1-phosphate  thymidylyltrandferase (G1P-TT) is the fird emzyme in the biosynthess
of dTDP-L-rhamnose, the precursor of L-rhamnose, an essentid component of surface antigens, such
a the O-lipopolysaccharide, mediding virulence and adheson to hog tisues in may
microorganiams.  The enzyme cadyses the formation of dTDP-glucose, from dTTP and glucose-1-
phosphate, as wel as its pyrophosphorolyss To shed more light on the cadytic properties of
glucose 1-phosphate thymidylyltranderase from  Escherichia  coli, gpedificdly  didinguishing
between ping pong and sequentid ordered bi bi reaction mechaniams, the enzyme kinetic properties
have been andysad in the presence of different substrates and inhibitors. Moreover, three different
complexes of glucose-1-phosphate thymidylyltransferase  (coayddlized with dTDP, with dTMP
and glucose I-phosphate, with d-thymidine and glucosel-phosphate) have been andysed by X-ray
aysdlography, in the 1.9 — 2.3 A resolution range (R-factors of 17.3 —17.5%). The homotetrameric
enzyme shows drongly conserved subdtratefinhibitor binding modes in a surface cavity next to the
topologica switch point of a quas-Rossmann fold. Ingpection of the subunit tertiary sructure dlows
to recognize reaionships to other enzymes involved in the biosynthess of nucleotide-sugars,
induding digant proteins such as the molybdenum cofactor biosynthess protein MobA. The precise
location of the subdrate relative to putative reective resdues in the catdytic center suggests thet, in
keeping with the results of the kinetic messurements, both catdysed reections, i.e. dTDP-glucose
biosynthesis and pyrophosphorolyss, follow asequentid ordered bi bi catalytic mechaniam.

In the course of this period, daia collected on G1P-TT complexed with dTDP-glucose and
with deoxythimidine and glucose 1-phosphate have been collected. The rdevant crysalographic
datisics are reported in the table . The find dructures have been refined and deposited within the
PDB with the codes 1H5T and 1H5R respectively.
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dTDP-G Deoxy-thymidine, G1P

I A 0933 0936
Completeness (%) 975 854
Reflections (total) 421731 586259
Unique reflections 930787 99207
Redundancy 4.3 59
I/s overdl 14.7 19.3
Rmerge overdl (%) 48 34
Cdl condtants a 728 A 728 A

b 1195 A 1189 A

C 812 A 80.6 A

b 112.7° 112.6°
Resolution range (A) used in 12-1.9 12-19
refinement
R-factor (%) 174 17.3
R-free (%) 224 234
Rmsdbondlength  (A) 0019 0018
Rm«d ages () 1907 1945
Rmsd panes (A 0019 0020
CruickshanksDPI  (A) 0.15 017
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