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PREFACE

As chapters 3, 4, and 5 were prepared as manuscgne of the work described
was done by others. | have acted as the primahoaint each case and with input from
my supervisor and collegues in the laboratory. aterthe material for manuscripts that
will be submitted for publication. In Chapter 4 aBdTim Soh confirmed deletion
structures by PCR as part of his summer project thdesigned and principally
supervised. In Chapter 4 George diCenzo built ceganetic constructs and tested these
in plant assays as part of his summer projectitdasigned and principally supervised. |
repeated experiments that yielded useful dataladdta that appears in this thesis is my

own.



ABSTRACT

The Snorhizobium meliloti genome consists of 6204 predicted protein-coding
regions of which approximately 2000 are proteinsuaknown function (PUFs). To
identify functions ofS. meliloti PUFs, we employed the FRT/FIp recombination system
delete large gene clusters and then screened &ropypes. Large-scale deletions have
been mainly used to define minimal gene sets tbatain only those genes that are
essential and sufficient to sustain a functionimll. cTo adapt FRT/FIp for use i8.
meliloti, we used an already constructed pTH1522-deriviedjiation gene library of the
S meliloti genome (pTH1522 carries a single FRT site). A 88deRT site was inserted
at defined locations in the genome through intégmabf a second plasmid (pTH1937)
that also carries a single FRT site. Here we oaitfiow this FIp/FRT system was used to
delete defined regions and hence generate mutigihe knock-out mutants. This system
was used to delete 32 and 56 defined regions flmmlB840 Kb pSymA and 1678 Kb
pSymB megaplasmid, respectively. The structureth@fresulting megaplasmid deletion
mutants were confirmed by PCR analysis. Carbohgdand nitrogen utilization
phenotypes were associated with the deletion dfispeegions. Deleting large, regions
of the genome helped us to identify phenotypes sgimability to grow on minimal
media with fucose, maltotriose, maltitol, trehalospalatinose, lactulose and
galactosamine as sole carbon source. For severatgRked regions, few or no
recombinants were recovered which suggested treempce of essential genes. Through

this strategy, two essential gend#¥NA*Y and engA located on the pSymB and three



toxin/antitoxin-like systemssma0471/sma0473, sma2105 and sma2230/sma2231 on

pSymA megaplasmid were identified.
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