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The FtsK DNA-translocase controls the last steps of chromosome segregation in E. coli. It is associated with the cell division septum and translocates sister chromosomes using the KOPS DNA motifs to orient its activity, thereby controlling both decatenation by TopoIV and chromosome dimer resolution by XerCD/dif recombination. Using XerCD/dif recombination to probe the interaction of chromosome loci with FtsK, we have shown that FtsK activity is restricted to a ~400 kb region around the dif position, the FtsK High Activity Region (FHAR). Measurement of the relative segregation times of different loci tagged with fluorescent proteins by microscopy shows that this region is subjected to an elevated level of post-replicative cohesion between sister-chromosomes. Using pairs of loci tagged with two different fluorescent proteins, we showed that loci of the FHAR segregate in an ordered manner, the dif site being the last point of contact between sister chromosomes. These data suggest that the oriented translocase activity of FtsK controls the ordered segregation of a specific terminal region of the chromosome.

A model for the segregation of the terminal region A model for the segregation of the terminal region --> Releasing of cohesion in the FHAR occurs from the outside towards the --> Releasing of cohesion in the FHAR occurs from the outside towards the dif dif site site --> The segregation of FHAR is ordered and oriented --> The segregation of FHAR is ordered and oriented --> The --> The dif dif site appears to be the last point of contact between the two sister chromosomes. site appears to be the last point of contact between the two sister chromosomes.

--> What is the last contact point between the two sister chromosomes ? --> What is the last contact point between the two sister chromosomes ? --> How is cohesion released during segregation of the --> How is cohesion released during segregation of the ter ter region ? region ?

--> FtsK activity and cohesion time of 
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We used a recombination system with a cassette contaning lacI gene flanked by two dif sites. When FtsK translocates this sequence, it activates XerCD recombination between the two dif site. The loss of the lacI gene is measured as the apparition of dark blue colonies on Xgal-containing plates.

At the end of replication, the sister ter region stay together.

During the past few years, it has been shown that, between replication and segregation, there is a period where the two replicated loci stay together. This period of colocalisation called "Cohesion" is measured by fluorescence microscopy as the proportion of cells with a single focus of a given tagged locus. Cohesion was shown to be most important in the ori and ter region, suggesting these two regions host specific activities for cohesion and segregation. 

  The mecanism of segregation leads to the repartition of the sister chromosomes in the two daughter cells. This process occurs progressively from the ori to the ter region and concomitantly with DNA replication. Chromosome dimers and FtsK Chromosome dimers and FtsK Segregation of the Echerichia coli chromosome Segregation of the Echerichia coli chromosome FtsK acts in a restricted region and maintains an high level of cohesion FtsK acts in a restricted region and maintains an high level of cohesion Replication of the Echerichia coli chromosome proceeds bidirectionally along the two chromosome arms from the oriC site to the ter region, where it is stopped by terminator site. During replication, recombinaision can occur between sister chromosomes leading to the formation of chromosome dimers. These structures are resolved by the activation of the tyrosine recombinase XerCD at the dif site by the DNA translocase FtsK. FtsK is associated to the division septum by its N-Ter domain, which is essential for cell division, and translocates DNA via its C-Ter domain which plays a central role in segregation of the ter region. FHAR segregation is oriented and ordered FHAR segregation is oriented and ordered --> Four loci were chosen in the FHAR --> Two loci visualized in a same cell using systems ParB/parS P1 and pMT1

  FHAR are not controlled by terminaison of replication and are rather --> FtsK activity and cohesion time of FHAR are not controlled by terminaison of replication and are rather linked to postreplicative processing of the terminal region linked to postreplicative processing of the terminal region XerCD/dif recombination system The FHAR : FtsK High Activity Region The FHAR is not where replication terminates --> Where does FtsK acts? --> Where does FtsK acts? --> Is there a relation between FtsK activity and the terminaison of the replication ? --> Is there a relation between FtsK activity and the terminaison of the replication ? FHAR cohesion level depends on the FtsK translocase activity

  dif dif region is the region with the highest level of region is the region with the highest level of cohesion of all the FHAR cohesion of all the FHAR -FHAR = High recombination frequence --> The FHAR shows higher level of cohesion than its adjacent regions.--> Whithout translocase activity, cohesion is lower in the FHAR Loci away from dif are segregated in first.The level of cohesion between loci closest from the dif site is the highest of all the FHAR. Cohesion is released progressively on the right arm Here, we have shown that FtsK activity is restricted to a region of about 400 kb in the ter high cohesion region. Whe also showed that in this region, cohesion is released progressively from the outside to the dif site which appears to be the last point of contact between the two sister chromosomes. Recently, an important actor for the organisation and condensation of the ter region was discovered. The MatP/matS organizes the ter region into a Macro Domain. The order of segregation and the time of cohesion of the FHAR is being studied in the lab in different mutant contexts : p-topoIV, FtsK ATP-, FtsK KOPS blind , matP-, mukB-and XerCD-in order to understand and characterize the mecanism of segregation of the ter region and precise the last steps of the cell cycle.When the septum is closing, the two dif sites are segregated by the final releasing of the FHAR cohesion.