Stouf Mathieu 
  
A primordial mechanism to govern nucleoid organization?

II.3 -T2 transition event stabilize the nucleoid organization

Take Home Message Methods Summary. Recent studies reveal the bacterial nucleoid to be a discrete mechanically coherent object with a de ned shape and organization. Escherichia coli studies identify two global nucleoid dynamic behaviors and show that communication can occur throughout the nucleoid by transmission of information through the nucleoid matrix, with events at one position a ecting other positions far away. From this new perspective, we have investigated the roles of intra-nucleoid communication for basic aspects of chromosome function. Using high throughput, 4D time-lapse imaging and computational tools developed in the Kleckner laboratory, we de ne the precise dynamics of oriC; nucleoid dynamic and cell septation, in relation to one another and to other events.

1) The nucleoid Expand and Compact with a 20 minutes pediodicity in slow growth condition 2) Assynchonous spiting of the origins (T2 transition) is correlated to an EC peak How the ECs cycles and the nucleoid organization correlate with each other?

Background

CM735 derivated strains with the nucleoid (hupA::mCherry) and the origin (asnA::tetO, TetR-TFP/mVenus, 40kb from oriC) tagged, were grown in di erent media: Fast: M9 Glucose CSA 30c, Slow: M9 Alanine 3aa 30c, Very Slow: M9 Alanine 3aa 21c).

-Cells were grown in grooves (Left and Right) with images taken every 30 secondes (Fast and Slow growth conditions) and 60 secondes (Very Slow growth condition).

-Images acquisition was done using Home-Made scripts and 11 z-steps were taken.

-Nucleoid uorescent images were deconvolved using Matab deconvlucy function.

-After Z projections, nucleoid and cell movies were processed throught OUFTI to extract meshes coordinates. Cell Cycle duration (min)

Step 1: Nuc. org. stable

Step 2: Septation Start

Step 3: Depth Valley inc. -Appart in fast growth, cell septation occurs in the 20% of the cell cycle.

-In all growth and 73,7% of the cases, the septation process is correlated with a compaction of the nucleoid. Cell Birth Cell Div.

  Green / Red dots = position of the 2nd and 3rd deepest valley (collored by their position) (B) Red curve = Depth of the deepest valley (C) White curve = Nucleoid Complexity = Fluctuations of the sum of the depth of the three deepest valleys. Green curve = Raw -Fit of the nucleoid Length (D) Relative timings of T1 and T2 transitions (E) Examples of T1 and T2 transitions from the origin dynamics II.2 Duality in all growth conditions II -The T2 transition, a check-point in the organization and behavior of the nucleoid II.4 -Septation does not a ect the nucleoid is organized at later events. -From fast to slow growing cells, the nucleoid is more and more organized. -The sub-units of the nucleoid increase is length from birth to division. stage, the localisation of the deepest valley is always localized close tothe center of the nucleoid. -The deepest valley can localize at the center of the nucleoid quite early. -The deepest valley stabilise at the center before the duality is visible. -The depth of the deepest valley increase in the late 20% of the cell cycle FAST VERY SLOW SLOW Time (frame) Position of the deepest valley Depth of the deepest valley Time (frame) Position of the deepest valley Depth of the deepest valley 1) ZY projection for each from using the nucleoid or cell meshes. 2) Detection of the Valleys from Intensity plot 3) Comparison of the timing ot T2 transitions or other events with the changes in numbers and depths of the valleys is correlated with stabilization of the deepest valley at the nucleoid center (87.5%) -Stabilization of deepest valley is followed by apperance of smaller valleys (1/4 -3/4), early in fast growth, late in slower growth. -Fluctuations in Length (Green Curve) and Complexity (White Curve) are correlated during most of the nucleoid/Green / Red dots = position of the 2nd and 3rd deepest valley (collored by their position) (B) Red curve = Depth of the deepest valley. Magenta = Cell Width at the center. (C) Red curve = Depth of the deepest valley. Magenta = Cell Width at the center. Green curve = Raw -Fit of the nucleoid Length (D) Relative timings from the reaching state of a stable nucleoid (black) to the begining of the septation process (Green) and last increase in depth for the deepest valley (Blue).

  the begining of cell septation ( and last increase in depth of the deepest valley. These two events are separated by less than 2 minutes (1% relative time).

-

  Relative time between Step 1 and Step 2-3 is constant in all growth and Using the lowest intensities (Valleys) to de ne the organization of the