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The Joint Genome Institute (JGI) is a world wide leader in microbial genome sequencing. 
More than 300 bioenergy, bioremediation, and carbon sequestration related bacterial 
genomes have been completely sequenced at the JGI. Recently, we modified our 
microbial sequencing pipeline to accommodate the benefits of next generation 
sequencing platforms. Currently, we produce 15-20 x coverage from the titanium 454 
sequencer, 10 x coverage of paired ends from titanium, and 50 – 100 x from  Illumina 
GAii sequencer for each microbial project. Two new tools were developed to further 
automate the genome finishing process, one focusing on gap resolution and the other 
focusing on improving low quality consensus bases and correcting small insertions and 
deletions. 

Data from the 454 platform and the Newbler assembler allow us to produce highly 
reliable skeleton of the microbial chromosome. Gaps in Newbler assemblies are usually 
caused by repeats (Newbler keeps those reads separately), very strong secondary 
structures and artifacts of the PCR process (specific for 454 paired end libraries). Some 
gaps in draft assemblies can be closed by adding back reads from repeats. To facilitate 
gap closure, we created a tool that identifies read pairs belonging to a gap, assembles 
them using the PGA assembler in the form of a subassemblies, determines if gap is closed 
and then designs further lab experiments if more work is needed to complete the gap. 
This software package named Gap Resolution and was designed specifically to help 
automate the process of closing gaps in next generation assemblies.  

Illumina data is used in our microbial finishing process to correct potential frame shifts 
and to improve low quality areas. Traditional polishing (quality improving step) is a time 
consuming and costly process. Significant improvents have been made to the process by 
using a tool that we call the Polisher. This tool was developed to automatically use 
Illumina data to improve quality and correct indels by aligning ultra short reads to the 
existing consensus. To get the best result from the Polisher, the tool removes low quality 
reads from the Illumina data set. In future work, we plan to further automate gap closure 
by using de novo short read assemblies. 
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