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Abstract Results
(FGARAT) the fourth step in
the punne blosynthetlc pathway. Two forms of this enzyme have been described in the literature, a Table 1,100 MEcaltor ic Analysis
monomeric form present in eukaryotes, beta and gamma pr ia, and a ic ) Sub-
form found in most other Bacteria and Archaea. The ic enzyme is of ExEilom UL units | Purk| Pur@ | Purs
PurS, PurL and PurQ subunits in a ratio of 2:1:1, while the monomeric enzyme has a domain 1 1238
organization corresponding to a gene fusion of purS-purS-purL-purQ. To i igate the 1| 1244
of this enzyme, FGARAT sequences were retrieved from the completed genomes of different P ———— e = : :iil
families of organisms and compared. ] 3 [
Saccharomyces cerevisias Eukaryota, Fungl )
Analysis of gene length and multiple from diverse revealed a Homo sapiens Eukaryota, Metazoa 1 [ 1338
heterodimeric form of the enzyme in Cl and Delta P ia. These iDictyostellnd scosdal ERAnO My caforoe] 1| €S
organisms contained a purQ gene but lacked a separate purS. Instead, they had a PurL of Avabldopsls thalana ::‘":Z:: Vc:ﬁ:::“ : :;:;
intermediate length that corresponded to a purS-purS-purL gene fusion. The intermediate-length R STIIGe) s CiosuTa T [ 1208
PurL N-terminal domain showed to the corr ing region of the Clostridium tetani Firmicutes, Clostridia 1 1258
monomeric PurL and to PurS sequences, desplte the Iack of sequence conservation between the Firmicutes, Lactobacillales 1 1257
latter two The multiple regions in which the tactiad] Eimicuies Cactoiy 1_|ED
intermediate-length PurL was more similar to the monomeric PurL, other regions that were more o, e
similar to the heterotetrameric PurL, residues conserved among all three forms and residues that
were specific for each class of enzyme. These results suggest that FGARAT may have evolved via
gene fusion from the toa i and ulti y to the found in
eukaryotes.
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Figure 1. Domain/ Subunit organization of
FGAR Amidotransferase Enzymes.

Color coding of subunits and domain
scorrespond to domain colors shown in 3-D
structure view of monomeric enzyme found in
Salmonella typhimurium (Anand et al., 2004).

Goal: Compare FGARAT sequences to investigate the evolution
of this enzyme and determine the phylogenetic group in which
the monomeric FGARAT first arose.

Methods

All completed genomes (as of 3/1/07) in the NCBI Microbial Genomes
Database were searched for FGARAT sequences, either using existing
annotation or by performing BLAST searches. After initial compilation of
predicted ORF sizes, the FGARAT sequences from at least one representative
of each taxonomic family were retrieved from the NCBI Database, and the
sequences from multiple subunit FGARATs were assembled to mimic the
domain organization of the monmer. Multiple sequence alignments (Clustal W)
and phylogenetic trees were generated using the Megalign component of the
Lasergene sequence analysis suite (DNASTAR).
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Figure 2. Phylogenetic Tree Based on Clustal W alignment of

combined PurS-PurS-PurL-PurQ sequences.
Yellow highlights sequences that do not cluster with
closely related organisms and may have been
acquired by horizontal gene transfer.
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Figure 3. Segment of a multiple sequence alignment
illustrating heterodimer sequences that are more

similar to monomer (red arrow) or more similar to
tetramer (blue arrow)

Conclusions

Heterodimeric FGARAT is present in Delta-
Proteobacteria, Chlorofexi, Planctomycetes, & some
Methanogens.
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Future Work

+Examine apparent cases of horizontal gene transfer
to identify source of unusual enzyme forms.

«Correlate protein structural characteristics with
sequences conserved between heterodimer and
monomer and between heterodimer and
heterotetramer.
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