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Resumo 

 

Pyrimidine nucleotides can be synthesized either through the de novo synthesis from 

compounds unrelated to nucleotides and by the salvage pathways, which use nucleotides, 

nucleosides, or nucleobases already present in the cell. In general, the pyrimidine salvage 

pathway is preferentially utilized by cells, because it demands less energy than de novo 

biosynthesis. Uracil phosphoribosyltransferase (UPRTase, EC 2.4.2.9), encoded by the upp 

gene, is a key enzyme in the pyrimidine salvage pathway, which is important in nucleotide 

metabolism. UPRTase catalyzes the conversion of uracil/5-fluorouracil (5-FU) and 5-

phosphoribosyl- 1-R-diphosphate to uridine monophosphate (UMP)/ 5-FUMP and 

pyrophosphate in the presence of Mg2+. 5-FU has been used in clinical practice against many 

types of solid tumors. Clinical studies have demonstrated that uridine can be used to reduce 5-

FU toxicity, leading to an increased therapeutic index, and to selectively protect normal 

tissues from this host toxicity; high doses of exogenous uridine are not well tolerated in 

humans. In this study, the upp gene encoding human UPRTase was obtained from design of 

two oligonucleotide primers complementary to regions 5' and 3' of upp gene contain NdeI and 

HindIII restriction sites, respectively. The upp gene was amplified from the human blood 

cDNA by Polymerase Chain Reaction (PCR). The PCR product in agreement with the 

expected size (927 bp) was cloned into pCR
®
-Blunt vector (Invitrogen). Then, the upp gene 

was extracted from pCR
®
-Blunt vector using NdeI and HindIII restriction enzymes and 

subcloned into pET-23a(+) expression vector (Novagen). Automatic DNA sequencing 

confirmed both identity and integrity of upp gene and the absence of PCR introduced 

mutations. Electrocompetent E. coli strains were transformed with the recombinant plasmid 
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(pET-23a(+)::upp) by electroporation. Different expression conditions were employed in 

order to obtain UPRTase expression in the soluble fraction. The protein expression was 

analyzed by SDS-PAGE. The expression of UPRTase was observed in the insoluble fraction 

of C41 (DE3), BL21 (DE3) and Rosetta (DE3) E. coli strains at 37°C, using the culture 

medium LB, with isopropyl-β-D-tiogalactopiranosídeo (IPTG) induction. The protein was 

also expressed in the insoluble fraction of BL21-NH (DE3) E. coli strains at 37°C, using as a 

culture medium LB and with IPTG induction. However, a small amount of protein could be 

found in the soluble fraction of BL21-NH (DE3) at 30°C, using as a culture medium TB, LB 

or 4YT and with IPTG induction, though the major amount of protein is yet expressed in the 

insoluble fraction. The next step of this work will be the optimization of the UPRTase 

expression in the soluble fraction and the purification of the protein. Availability of 

homogeneous protein will allow the biochemical and kinetic characterization of the enzyme 

which is important step toward the development of new drugs to treat cancer. 
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