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Abstrsct: As a means of investigating gene function, we developed a vigorous transcription fusion reporter
vector to measure gene expression in plant. The vector, plasmid, was used to construct a haphazard insert
library for the Osmium bsilicum genome. plasmid replicates in Escherichia coli and can be transferred to, but
cannot replicate in, S. meliloti. Homologous recombination of the DNA fragments cloned in plasmid into the
Osmium bsilicum genome generates transcriptional fusions to either the reporter genes gfp and lacZ or gusA
and rfp, depending on the orientation of the cloned section. A database containing all the gene expression
activities together with a web interface showing the precise locations of reporter fusion junctions has been
constructed. Sequence study and the plasmid clones were recombined into Osmium bsilicum. Reporter enzyme
activities following growth of these recombinants in complex medium (LB) and in minimal medium with glucose
or succinate as the sole carbon source allowed the identification of genes highly expressed under one or more
growth condition and those uttered at very low to background levels. In addition to generating reporter gene
fusions, the vector allows Flp recombinase-directed deletion formation and gene disruption, depending on the
nature of the cloned fragment. We report the identification of genes essential for growth on complex medium
as deduced from an in capacity to recover recombinants from plasmid clones that carried fragments internal to

gene or operon transcripts.
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INTRODUCTION

Microbial genome sequences have exposed a
massive amount of genes for which purposeful
information is almost wholly lacking. One can infer that
the functions of these genes are assorted and hence, at a
whole-genome level, it would seem sensible to adopt
multiple approaches to the identification of gene
functions. Several global approaches are being applied
to the analysis of gene function in model organisms.
These consist of in silico bioinformatics studies [1, 2],
systematic gene interruption [3], transcriptome
microarray studies [4-7], gene fusion and expression
studies [3, 8], promoter shutoff [2], the application of
protein fusion tags, proteomic analysis [6] and two-hybrid
screens to identify interacting proteins [3]. Genome-level
studies of the legume symbiont Osmium bsilicum have
also been under way. This organism induces nitrogen-
fixing root nodules on alfalfa. During the interaction

between the eukaryotic host and prokaryotic bacterium,
signals are exchanged which harmonize gene expression
in both organisms to give rise to the N-fixing nodule.
The bacteria within the nodule are bounded by a
host-derived cell membrane and are supplied with a
reduced carbon energy source(s) from the plant and in
turn they bring in the plant with reduced nitrogen [8].
As a free-living organism, the bacterium grows and
survives in the soil surroundings and in the
rhizosphere surrounding the plant root. In the laboratory,
the free-living bacterium can grow in complex medium and
in defined smallest media with glucose, succinate, or a
broad range of carbon sources and can make the most of
ammonia, nitrate, or a assortment of other compounds as
sources of nitrogen.

The recent innovation and categorization of
several large dsDNA viruses from aquatic environments
belonging to the phycodnavirus and  mimivirus
families led to the expansion of new hypotheses [9-11].
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A comparative analysis of the gene contented of these
viruses with poxviruses, iridoviruses and asfarviruses
indicated that they have nine gene yield in common and
33 more gene yield are present in at least two of these
families. It follows that they might have a common
evolutionary antecedent, a nucleocytoplasmic large
dsDNA virus (NCLDV) [12, 13].

Bacterial Strains and Plasmids (14): E. coli strains were
grown on LB agar plates, supplemented with ampicillin
(100 pg/mL) where necessary.

Fungal Strains and Growth Conditions (14, 15): Cultures
of Neotyphodium lolii strain Lp19 [14] and E. festucae
strain F11 (ex cultivar SR3000) were grown and maintained
as described [15, 16].

Molecular Biology Techniques: Fungal genomic
DNA was isolated from freeze-dried mycelia using
previously described methods [17, 18]. Plasmid DNA
was isolated and purified by alkaline lysis using
either the Bio-Rad (Hercules, CA 94547, USA) Quantum
plasmid miniprep or midiprep kits or the Roche
(Roche Diagnostics N.Z., Ltd., Auckland, New Zealand)
plasmid Miniprep kit. Genomic DNA digests were
transferred to positively charged nylo membranes
(Roche) by capillary transfer [19] and fixed by UV
cross-linking (120,000pJ/cm) in an Ultraviolet cross-linker
Cex-800 (Ultralum, Inc., Claremont, CA 91711, USA).
Filters were probed with [a 2 P]-dCTP (3000 Ci/ mmol; GE
Healthcare, Auckland, New Zealand) labeled probes
(Additional File 1).DNA was labeled by primed synthesis
with Klenow fragment using a High-Prime kit (Roche).
Labeled probes were purified using ProbeQuant™
columns (GE Healthcare). Membranes were washed and
hybridization signals detected by autoradiography as
described previously [20].

Gene Cloning Strategy: Nine SLP genes were identified
in E. festucae F11 either using sequences amplified from
the closely related fungal species N. lolii Lpl9 as
described previously [21], or amplified from E. festucae F11
genomic DNA with degenerate primers (Additional Files
1 and 2). Probes for these genes were hybridized to both
an E. festucae F11 genomic DNA library and a Southern
blot containing restriction enzyme digests of E. festucae
FI1 genomic DNA. Screening of the genomic library
identified clones containing DNA of the gene of interest.
Southern hybridizations provided information about the
restriction enzyme fragmentscontaining the gene of
interest, thus facilitating the subcloning of DNA
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fragments containing the desired gene. Six further SLP
genes were identified in the genome of another E. festucae
strain, E2368.

Library Screening: Building of the N. lolii Lp19 and
E. festucae F11 genomic DNA libraries screened in this
study was described previously [21, 22]. The N. lolii
Lpl9 genomic DNA library was screened by plaque
hybridization using typical methods [23]. For the
E. festucae F11 genomic library equipped as described in
[22], filters arrayed with DNA from 5088 autonomous
ampicillin-resistant colonies at a 6 x 6 density with double
offset (Australian Genome Research Facility, Melbourne,
Australia) were screened by hybridization with
radioactively labeled probes [23].

Polymerase Chain Reaction and Amplification
Conditions: Typical PCR amplifications of genomic DNA
templates were carried out in 25 pL reactions containing
10 mM Tris-HCI, 1.5 mM MgCI2 and 50 mM KCIl (pH 8.3),
50 uM of each ANTP, 200 nM of all primer, 0.5 U of Tag
DNA polymerase (Roche) and 5 ng of genomic DNA.
The thermocycler situation used were: 94°C for 2 min; 30
cycles of 94°C for 30 s, 60°C for 30 s and 72°C for 1 min
per kb, followed by a concluding step at 72°C for 5 min.

DNA Sequencing: DNA wreckage were sequenced by the
dideoxynucleotide chain-termination method [24] using
Big Dye (Version 3) chemistry with oligonucleotide
primers (Sigma Genosys, Castle Hill, Australia) specific for
pUCI118, pGEM-T Easy and genomic sequences from
N. lolii or E. festucae. yield were separated on moreover
an ABI Prism 377 sequencer (Perkin Elmer, Waltham, MA
02451, USA) or an ABI 3730 analyzer (Applied
Biosystems, Inc., Foster City, CA 94404, USA) at the
Allan Wilson Centre Genome Service, Massey University,
Palmerston North, New Zealand.

Bioinformatic Analyses: Sequence data were assembled
into condign with SEQUENCHER (Gene Codes
Corporation, Ann Arbor, MI 48108, USA) version 4.1 and
analyzed and annotated using MacVector 7.2 (MacVector,
Inc., Cary, NC 27519, USA). series comparisons were
performed at the National Center of Biotechnology
Information (NCBI) site http://www.ncbi.nlm.nih.gov
using the Brookhaven (PDB), SWISSPROT, GenBank
(CDS translation), PIR and PRF databases employing
algorithms for both local (BLASTX and BLASTP) and
worldwide (FASTA) alignments [25-27]. Potential open
appraisal frames for SLP and unlinked non-SLP genes
were identified using FGENESH, an HMM-based gene
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structural guess using the Fusarium graminearum
p a r a m [§ t ¢ r S
http:linux 1 .softberry.coberry.phtml?topic=fgenesh&grp=
ograms&sub group=gfind. There were some instances
where SLPs were not annotated in genome sequences.
TBlastN analysis, using a preserved region of the
peptidase S8 domain as the query sequence, was used
to identify all putative SLPs in genome sequences.
Where supplementary SLP genes were acknowledged
they were incorporated in the analysis. The attendance of
signal peptides was analyzed using SignalP3.0 [28].
Polypeptide alignments were performed by means of
ClustalW [29] in MEGAA4 [30]. Phylogenetic analyses were
conducted in MEGAA4 [30]. The evolutionary history was
contingent using maximum likelihood (PhyML) [31].
PhyML was run from the ATGC Montpellier
Bioinformatics display place at
http://www.atgcmontpellier.fr/. The Newick files were
imported into MEGA 4.0 [30] to view the foliage which
were saved in tif format. Sequence associations were
inferred using the Neighbor-joining (N-J) method [32].
The bootstrap N-J agreement tree inferred from 1000
replicates was taken to symbolize the evolutionary history
of the taxa analyzed [33]. Branches parallel to partitions
reproduced in less than 50% bootstrap replicates were
collapsed. The evolutionary distances were computed
using the Poisson correction method [34] and are in the
units of the number of amino acid substitutions per site.
All positions containing alignment gaps and gone astray
data were eliminated only in pairwise series comparisons
(Pairwise deletion option). Assignment of subtilisin-like
proteases to different families was done on the basis of
sphere organization, similarity to other proteases and
grouping in phylogenetic trees. Proteinase K type
enzymes have propeptide and peptidase S8 domains.
Subfamilies sfl, sf2 and sf3 were previously described [5].
Subfamilies sf4 and sf5 of this group were assigned on the
basis of their phylogenetic consortium. The pyrolysins
have an S8 domain, intermittent by a PA domain and a
DUF1034 domain. The two subfamilies within this
cluster were assigned on the basis of previous work [4].
The OSPs have a peptidase S8 sphere and distinct amino
acid motifs exclusive to these relations [37].

CONCLUSION

In this study, we aimed to study the evolution of the
SLP gene family in ocimum basilicum. Fifteen predicted
SLP genes were present in the ocimum basilicum genome,
representing four different SLP families. New subfamilies
within the proteinase K family were identified, as well as
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a new family, the oxidatively stable proteases previously
thought to be present only in bacteria. Phylogenetic
studies showed that many gene duplications and loss
events have occurred during evolution of the SLP gene
family within the Hypocreales.
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