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Outline
● Shigellosis, caused by S. flexneri, is one of the leading causes of death in 

young children in developing countries.
● Sequencing the genome mainly involved automation to reduce human-

induced errors.
● Comparison between S. flexneri and its genetic relative, E. coli., revealed 

distinct and similar characteristics between their chromosomes.
● Viable database for this organism provides a fast and easy way to explore its 

genome.
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S. flexneri is a Specie of Bacteria that Causes a 
Major Health Concern in Developing Countries

● Shigella species are Gram‐negative, non‐
sporulating, facultative anaerobes.

● They cause bacillary dysentery and shigellosis in 
man.

● 160 million occurrences are reported annually.
● The colon and rectum are the targets of infection.
● Due to the lack of adequate treatment strategies, 

the World Health Organization has made an anti-
Shigella vaccine a priority.

Wikipedia, 2015



Sf301 serotype 2a was the Strain Observed
● S. flexneri 2a is the most prevalent species and serotype.
● Determining the connection between the chromosome and virulence plasmid 

required the discovery of the entire genome sequence of Shigella flexneri.
● The reference strain was isolated in 1984 from a man in China who carried 

the disease and showed severe symptoms.
● The strain was cultured at 37°C overnight on tryptic soy agar containing 

0.01% Congo red. Colonies were inoculated into tryptic soy broth and grown 
to stationary phase at 37°C for isolating plasmid and chromosomal DNAs.
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Various Programs were Used for Shotgun Sequencing 

● The process initially involved the employment of a highly accurate base-
calling software called phred.

● The aim was to significantly reduce human involvement with the DNA 
sequences, thus reducing errors.

● After reaching 318 overlapping regions in the species’ genome, the consed 
software was then used for sequence finishing. 

● Identifying open reading frames involved the Glimmer 2.0 program, but some 
manual inspection was still employed for overlapping ORFs. 

● The databases BLASTP and COGs were used to identify families of related 
proteins. Genomic comparison with E. coli K12 was then executed using 
GenomeComp. 
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Circular Genome Map Visually Compare the 
Chromosomes of E.coli K12 and 0157 with Sf301

Qi Jin et al. Nucl. Acids Res. 2002;30:4432-4441
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Numerical Comparison of the Chromosomes of S. flexneri 
and E. coli Reveal their Similarities and Differences



Schematic Representation of Translocations and 
Inversions, and Strain‐Specific Islands Depict the 

Divergence from the K12 Strain

Qi Jin et al. Nucl. Acids Res. 2002;30:4432-4441
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Amino Acid Sequence Alignment of N‐terminal Halves 
of IpaH Proteins were Identified in Sf301

Qi Jin et al. Nucl. Acids Res. 2002;30:4432-4441
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Comparison of the rfa/waa Region Shows Similar Base 
Sequences Between Sf301 and O157 Strain EDL933

Qi Jin et al. Nucl. Acids Res. 2002;30:4432-4441
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Insertion Sequence Elements Found in the Three 
Strains were Also Compared with Those of 5a



Mutations Produced Pseudogenes 
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Chinese-Operated Database Presents a Viable 
Source of Genome Information on Shigella



ShiBASE Provides More Query Options for 
Finding Specific Genes



Summary
● Combatting Shigellosis is of great concern in developing countries like China.
● Discovering the pathogenicity of S. flexneri required the sequencing of its 

entire genome.
● The research group used software in order to efficiently conduct the shotgun 

sequencing process of S. flexneri.
● The results revealed the extreme similarities between 5a and 2a serotypes of 

S. flexneri and between Sf301 and E. coli K12.
● A database, called ShiBASE, developed by Chinese researchers presents 

these compiled information to other potential scientists.
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