New work sheds light on the structure of the
cell cycle in bacteria and budding yeast
3 February 2016, by Leah Burrows
coordinate the replication of their DNA not through
size, but by how much they grow over time.
In a new paper, Amir observes the same
mechanism in budding yeast cells, suggesting that
this process may be prevalent across different
kingdoms of life. The paper is published in the
journal Current Biology.
Amir and his collaborators – Drs. Ilya Soifer and
Lydia Robert - found that in order to explain
experimental data on cell division in bacteria and
yeast, both time and volume have to be considered.

Budding yeast. Credit: courtesy of the Amir Lab

The cycle begins at budding. When a mother cell
buds, two gauges begin ticking in the daughter cell,
one measuring time, the other volume added. Each
gauge has a pre-programmed stopping point. When
the timer runs out, the daughter cell knows its time
to divide. When the right amount of volume is
added, the daughter knows its time to bud. Every
cell, regardless of its size at birth, adds the same
amount of volume before budding and grows the
same amount of time before division.

Ninth graders across the country can recite the
basic stages of the cell cycle—growth, DNA
replication, division—but the world's best
researchers are still trying to figure out how the
thing actually works.

"This is identical to what we see in bacteria," Amir
said. "This mechanism may have evolved as a
robust way to coordinate the various events in the
cell cycle - growth, division and DNA replication using simple biological components."

How do cells know when to start and stop
growing? How do they know how big to get or
when to replicate their DNA? Despite its
implications for everything from cancer to brewing,
understanding the cell cycle is still an open
problem.

The next step of the research is to figure out which
biological components are involved in regulated the
gauges, how prevalent this mechanism is in other
organisms and understanding how genetic
mutations affect this process.

Ariel Amir, assistant professor in applied
mathematics, has spent several years tackling the
problem of how cells coordinate cell division. In
2014, he disproved a long held belief that cellular
division in bacteria is triggered when cells reach a
particular size. Amir suggested that cells
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