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Motivation and Objectives

Over the past years, different measures have
been adopted to increase crop production in-
cluding chemical fertilizers and pesticides, and
more recently genetic manipulation of plants.
Such methods are costly tools for increasing
the yield. In addition, side effects such as nutri-
ent leakage, development of pesticide resistant
strains, and negative effects on the environment
call for other means to maintain food safety and
security. Bacteria mediated bio-control is an
alternative strategy that have great promise to
overcome such problems. Bacillus amyloliquefa-
ciens strain UCMB5033 is a spore forming Gram-
positive rhizobacterium that has shown great
potential to serve as biocontrol agent. It has
shown growth promotion and disease protection
against insects and pathogens after developing
symbiotic relationship with host plant; A. thaliana
and oilseed rape B. napus (unpublished). Our
ultimate goal is to eliminate the use of agro-
chemicals for production of crops. To achieve
this, the aim of the study is to reveal and explain
the genetic architecture that contributes to the
plants ability to overcome biotic and abiofic
stress based on bacterial bio-control. The avail-
ability and analysis of genome sequence will
throw light on several biological aspects behind
plant-bacterium interaction, such as plant colo-
nization, priming, and stress folerance in order 1o
support durable plant protection and eliminate
chemical pesticides.

Methods

The genome of B. amyloliquefaciens UCMB5033
was sequenced with lllumina multiplex technolo-
gy and lon Torrent PGM systems. Whole genome
assembly was accomplished by comparative
assembly approach i.e. integrating both map-
ping and de novo assembly. The paired-end
reads from lllumina were provided to MIRA v.3.4
(Chevreux et al, 1999) for mapping assembly
and reads data from lon Torrent was assembled
with Newbler v.2.8 by de novo assembly method

(Zerbino and Birney, 2008). Mapping assembly
was performed against the available genome of
B. amyloliquefaciens UCMB5036 (accession no.
HF563562) (Manzoor et al., 2013). The contigs pro-
duced by Newbler assembler were moved ac-
cording fo the reference genome and aligned
fo the sequence obtained through mapping
assembly, using Mauve genome alignment
software (Darling et al., 2010). The genome se-
quence was annotated with a collection of an-
notation tools via Magnifying Genome (MaGe)
Annotation Platform (Vallenet et al., 2009).

Results and Discussion

The combination of assemblies from reads data
generated by two different NGS platforms con-
fributed in speeding up the assembly process
with high accuracy that resulted in B. amylolique-
faciens strain UCMB5033 assembled genome
sequence. The genome sequence confimed
the presence of NRPS and PKS gene clusters:
surfactin (srf), fengycin (fen), difficidin (dfn), baci-
lysin (bac), macrolactin (min), bacillaene (bae),
bacillomycin D (bmy). and bacillibactin (dhb) re-
sponsible for the synthesis of secondary metabo-
lites, including antifungal and antibacterial com-
pounds (Chen ef al., 2007). Other genes involved
in metabolism of plant derived compounds,
resistance to drugs, root colonization and other
functions that presumably give the bacterium an
advantage in developing symbiotic relationship
with plants were also present.
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