
ABSTRACT 

 
 

The Edgewood Chemical Biological Center (ECBC) is 
currently evaluating the utility of incorporating opti-
cal mapping technology to improve draft consensus 
sequences.  A comparison of finishing improvements 
with and without the inclusion of optical mapping is 
being undertaken.  In addition to 454 shotgun se-
quencing, 454 paired-end sequencing, and Illumina 
shotgun sequencing, the optical mapping technology 
is considered orthogonal to shotgun sequencing in 
that it not only provides information on chromoso-
mal structure and large-scale genomic architecture 
analysis but also provides information on the move-
ment of mobile elements, CpG islands, and other 
DNA arrangements within the chromosome and plas-
mids. 
  

This evaluation has involved writing several bioinfor-
matic scripts to facilitate file conversions among soft-
ware without data loss and modifying and testing 
current software for functionality with combined 
procedures, including those developed by JGI and 
LANL.  Subsequent to the Bacillus atrophaeus ge-
nome used to develop the pipelines, further evalua-
tion of pipeline improvements were made through 
the analysis of Yersina pestis.  In silico restriction 
maps developed from the finished genomes were 
used to verify the architecture observed in the opti-
cal maps produced for samples with no available ref-
erence genome.   
 

BACKGROUND AND  
SIGNIFICANCE 

 
 

While next generation sequencing has made great 
advances in providing draft level genomic sequences 
in fewer than 48 hours, optical restriction maps can 
be prepared in less than 24 hours from sample re-
ceipt, supplying preliminary bacterial identification 
down to the subspecies level based solely on the 
unique pattern of restriction fragments.  This inex-
pensive, rapid analysis can be applied to unknown 
samples and offer information that can be used for 
detection, characterization, and/or forensics. 

  

Optical maps can also be used to complement whole 
genome sequencing (WGS) for the validation of WGS 
draft assembly.  Beyond draft level finishing, optical 
mapping may have a potential role in silver level se-
quence finishing by improving scaffolding for the ori-
entation and alignment of sequenced de novo con-
tigs, leading to more efficient gap identification and 
closure. 
  

Genome gap closing with the aid of optical mapping 
has already shown to be useful at commercial se-
quencing service centers, R&D companies studying 
genomic sequences to improve medicine, and other 
government agencies working to improve medical 
countermeasures. 
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Paired-end 
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454 Shotgun, 454 Paired-End, Illumina 
Shotgun & Optical Mapping 

Conclusions 
 

�x�� Optical mapping can be used in the absence of paired end data to provide scaf-
folding and orientation data for contigs. 

�x�� Optical mapping data, when used in conjunction with shotgun data gives a 
coarse, genome wide scaffold. 

�x�� Paired end data, in conjunction with shotgun data, gives a precise, fragmented  
scaffold that does not cover the whole genome. 

�x�� Optical mapping data combined with paired end data gives a more precise, ge-
nome wide scaffold with smaller gaps. 

�x�� The effectiveness of each individual pipeline to reduce the number of contigs, 
scaffolds and gaps will be determined by the genomic architecture of the  

   sample. 

Future Directions 
 

�x�� Streamline the pipeline to reduce number of resulting gaps and 
�x�� decrease run time, thereby reducing labor hours and overall costs . 
�x�� Test the pipelines with more organisms from different species,  and with differ-

ing G/C content, plasmids, etc. 
�x�� Attempt to manipulate optical mapping output to provide placement data in 

Consed. 

 

454 Shotgun,  Illumina Shotgun & 454 Paired-end scaffolding data viewed in Consed 
for b. atrophaeus sub globigii. 

454 Shotgun, 454 Paired-End, Illumina Shotgun & Optical Mapping scaffolding data 
viewed in Consed for b. atrophaeus sub globigii. 

454 Shotgun, Illumina Shotgun & Optical Mapping scaffolding data viewed in Consed 
for b. atrophaeus sub globigii. 

 
   
�x��  Current pipeline organization allows for over 98% coverage of B. atrophaeus  
 sub globigii against a reference map.  Currently, no good reference map  
     exists for Y. pestis EV76. 
�x��  Scaffolding information is provided by paired end data. 
�x��  Optical mapping provides a single genome-�Á�]�������^�•�����(�(�}�o���_�X 
�x��  The number of reads is consistent across all three pipelines for both organisms tested.   
�x��  Only fake reads are used for the 454 shotgun, Illumina shotgun & Optical mapping pipeline. 
�x��  The difference in primer number per pipeline is due solely to software used: 
   - Autofinish can select up to 1 primer pair per gap,  
   - Boss can be manipulated to select as many primers per gap as possible. 
�x��  B. atrophaeus sub globigii: 
   - There are fewer contigs in the combined and optical map pipeline (26 and 25 respectively)  
    than there are for the paired  end pipeline alone (32). 
�x��  Y. pestis 
   - The number of contigs in the combined and optical map pipeline (70) is similar to  
    the number of contigs seen in the paired end pipeline (72), both of which contain fewer  
    contigs than the optical map pipeline (178). 
�x��  
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