Chromatin loops are involved in spatial
organization of replication in budding yeast

Ulianov K.2*, Zhegalova I.1 2 3, Khrameeva E.1, Gelfand M.1 2

1 Skolkovo Institute of Science and Technology, Moscow, Russia

2 Institute for Information Transmission Problems of the Russian Academy of
Sciences, Moscow, Russia

3 Faculty of Bioengineering and Bioinformatics, Moscow State University,
Moscow, Russia

* Kirill. Ulianov@skoltech.ru

"lﬂ“ 1%

T |
it |“ e
”WW wh#w—————

i
!

T} U
R 1)
m "wuinfm N AANRRRRRAAAR M fﬂlluw LKA !4y



Skoltech

Introduction

Problem: The loop extrusion model explains well formation of chromatin loops via recruiting of cohesin
and CTCF proteins in Mammals, but we still find loops in organisms lacking CTCF

Research aim: Conduct an analysis of chromatin loops in MicroC XL maps in tandem with multi-omics
data to find features underlying the loop formation at different stages of the cell cycle in Saccharomyces

cerevisiae.
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Results

The profiling of ChlP-seq signal
revealed enrichment of Orc-6, Mcm-7, and
Rif1 proteins near the loop boundaries. All
three are known to be responsible for the
initialization and/or maintenance of the
replication process.

BrdU-seq data demonstrated that
newly synthesized DNA is likely placed
inside loops rather than at the loop
boundaries.
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Conclusion

Based on gene expression analysis and ChIP-seq profiles, we concluded that observing loops are
related to the cellular replication machinery rather than transcription regulation. We assume that the
replication machinery might determine the positions of the loop boundaries. Our findings agree with the

model of loop-mediated organization of replication foci in the nucleus proposed by Guillou et al.”

The model of replication foci structure: In the beginning, the replication origins with pre-assembled replication
machinery (red circles) are brought together via cohesin-mediated loop formation (blue line). After replication is

initialized, replisomes extrude loops of new DNA threads (orange lines).
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