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The end is also a new beginning

The life of an organism is based on a number of carefully concerted recurrent processes. How this synchroniza-
tion is achieved and what happens at the gene level is still largely unknown. The scientists involved in the CycliX

project are looking into the secrets of life’s cyclic nature.

J0lFia Hernandez's research project.
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The beginning was not easy. Comprehension problems and there-
fore disgruntlement within the team arose during the first gather-
ings of the various research groups. “During these meetings, all
the participants reported on the progress achieved in their spe-
cific research area. In the beginning, there were situations where
someone would explain something and colleagues from other dis-
ciplines would not understand what this person was trying to con-
vey”, remembers the CycliX RTD Project leader Nouria Hernandez.
She is a molecular biology professor at the Center for Integrative
Genomics at the University of Lausanne. This is where the said
meetings take place and the laboratories in this institute are also
where most of the experiments have been performed since this
large-scale project was launched in 2009.

Complex subject

Nevertheless, the CycliX team very quickly found a “common lan-
guage”. “This was essential, as we depended on well-functioning
teamwork and constructive exchange of thoughts between the
various research areas. The intricacy of the subject requires this”,
explains the biologist. The complexity of the subject is reflected in
the starting figures of the experiments: from a single sample, the
scientists collect 150 million DNA pieces. The DNA sequence of
each fragment is then determined before it can be assigned to one
of approximately 20,000 genes. So far, the CycliX team has been
able to perform this procedure on more than 200 samples, pro-
ducing accordingly large amounts of data. These now need to be
catalogued and made available for further analysis. “The computer
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specialists, mathematicians and physicists in our team are devel-
oping made-to-measure database solutions and programs that
will enable us to continue our work with the available results”,
explains the researcher.

Liver cells as a model system

All analyses were performed on mouse liver cells. The CycliX
scientists use these as a model system to study three cycles
present in all higher organisms. “We wish to understand how
the daylight cycle, the nutrient cycle and the cell division cycle
are regulated, but also how these three cycles influence each
other”, says Hernandez, roughly summarizing the project ob-
jectives. Although each cycle in itself has already been exam-
ined extensively, little is known about the overall genome
reactions in the cycles and the corresponding transcription reg-
ulation programs. We also know very little about how these are
connected and how they influence each other.

By means of an example, Nouria Hernandez illustrates the im-
portance of the orchestration of the cycles within an organism:
“During cell division, genetic material is susceptible to damage by
free radicals. As radicals are mainly produced during the oxyda-
tive phase of the metabolic cycle, organisms such as yeast shift
cell division to the non-oxydative phase, during which oxygen
consumption is reduced.”

The CycliX team hopes to quantitatively and comprehensi-
vely define all the genome reactions and transcription programs
that characterize each cycle in mammals. The researchers are



particularly interested in understanding how the transcrip-
tion programs communicate via a common “core” regulation
network to guarantee integration and coordination within these
three cycles.

Creating different populations

In a first step, the scientists determined the gene activity for each
process in each of the three cycles. This endeavor was particu-
larly difficult as all three cycles influence each other and it is not
possible to discern whether a given gene activity is related exclu-
sively to one cycle or whether it is the result of an interaction with
another cycle. How can one examine an isolated cycle? “We nee-
ded to find a way to collect liver cells in which two of the three cy-
cles showed little or no activity”, explains Nouria Hernandez. The
complex task of breeding mouse populations that present a single
active cycle was also tackled collaboratively by the scientists.

Important milestone has been reached

And now, almost four years later, the CycliX team has reached an
important milestone. Very pleased, Hernandez says: “We have suc-
ceeded in collecting tissue samples from the various mouse popu-
lations. Now we can determine the activity status of 20,000 genes
at any given point in time during a cycle.” Thanks to these data,
the scientists now possess a multitude of genome activity snap-
shots in chronological order. These not only indicate when and
where modifications of the genetic material take place, they also
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enable the researchers to determine which genes promote a cy-
cle and where interfaces between the systems are to be found.

Even though the CycliX RTD Project, partially financed by
SystemsX.ch, is slowly coming to an end, the research work in this
field will certainly not be discontinued. Confidently looking ahead,
Nouria Hernandez says “a follow-up project has already been sub-
mitted”. Here, as in any cycle, the end of one thing is also the be-
ginning of another.
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The CycliX team is investigating how three common cycles in an
organism attune to each other. lllustration: © CycliX
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Total budget (2009-2013): CHF 9.717 million, including CHF 4.478 million from SystemsX.ch

Project type: Research, Technology and Development (RTD) Project
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