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NeeC 6e€10TNTEC-AIONEEN 11

1. Na avaAbOoETe T ONUAVTIKOTNTA TV HUN HEMPPAVIKOV OopyavidSimv
oTn BlroAoyia

2. Na meplypQWeTe TTOG MITOPOLME VA TA XPNOIUOTTOINOCOLUE YIA TNV
Katavonon acOeveiov N va Pria§ove VEES TEXVOAOYIEGS;

i 6a 6éharte va akovoere, Ti éxere akovoel, T 6a BEAate va HAOeTe
OXETIKA ME Ta biomolecular condensates;
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Bilomolecular condensates

EprdTaac_; TPoodeoNng . Emqaveleg mpoodeong
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Posey, A. E., et al. (2018). Chapter One - Phase Separation of Intrinsically Disordered Proteins. Methods in
Enzymology. E. Rhoades, Academic Press. 611: 1-30.
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Spinodal decomposition

Initial configuration 20ns 60 ns

Rudraraju, S., et al. (2016). "Mechanochemical spinodal decomposition: a phenomenological theory of phase transformations in
multi-component, crystalline solids." npj Computational Materials 2(1): 16012.




Bilomolecular condensates
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Presenter Notes
Presentation Notes
The coexistence line (black) separates the one-phase and two-phase regime and is a function of environmental conditions such as temperature, pH etc. The system does not undergo phase separation beyond the critical point. (A) At concentrations below csat, the system is in the one-phase regime. At any condition within the two-phase regime, the system demixes into a light phase (with c=cL) and a dense phase (with c=cD). All conditions on a single tie line (the orange line is an example) result in two phase systems with fixed light phase and dense phase concentrations, cL and cD, respectively; only the volume fractions of the two phases, fL and fD, change relatively to each other (examples 2 – 4). The volume fractions resulting from demixing of condition 3 can be calculated by the lever rule and are fL = D/T (i.e. the ratio of the lengths of D and T) for the light phase and fD = L/T for the dense phase. In equilibrium, csat and cL are equivalent, but when phase separation is nucleated, csat and cL can differ during the ripening dynamics of the system. (B) The spinodal (grey line) indicates the region of instability in which the system must undergo demixing via spinodal decomposition. In the area between the coexistence line, or binodal, and the spinodal, the system demixes when nucleated.
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EmitrAéov katdoTaon ) TEAIKA KATAOTAON

Mapadeiypata aocBeveiwv: Alzheimer, Parkinson

Riback, J. A., et al. (2017). "Stress-Triggered Phase Separation Is an Adaptive,
Evolutionarily Tuned Response." Cell 168(6): 1028-1040.e1019.
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Bilomolecular condensates
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Residue Weber, S. C. (2017). "Sequence-encoded material properties dictate the
structure and function of nuclear bodies." Curr Opin Cell Biol 46: 62-71.
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Bilomolecular condensates

Intrinsically disordered regions (IDRs)
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Lico, Y.-C., et al. (2019). "RNA
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Long-Distance Transport, Using
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Cell 179(1): 147-164.e120.
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Snead, W. T. and A. S. Gladfelter (2019). "The Control Centers of Biomolecular Phase Separation: How Membrane
Surfaces, PTMs, and Active Processes Regulate Condensation." Molecular Cell.
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Epifranscriptomics kal
AAAQYN pACNC

o Writers
o Readers
o Erasers

EAEYXOLV TO
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TOL RNA

Zaccara, S. and S. R. Jaffrey (2020). "A Unified Model for the Function of YTHDF Proteins in Regulating m(6) A-Modified
MRNA." Cell.
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Martin, E. W. and T. Mittag (2018). "Relationship of Sequence and Phase Separation in Protein Low-Complexity
Regions." Biochemistry 57(17): 2478-2487.
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Sheu-Gruttadauria, J. and I. J. MacRae (2018). "Phase Transitions in the Assembly and Function of Human miRISC."
Cell 173(4): 946-957.€916.
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Bilomolecular condensates

OTO METAYPADWUA

nature LETTERS
CCH blOlOgy https://doi.org/10:1038/541556-020-00606-5

M) Check for updates

Phase separation of SERRATE drives dicing body
assembly and promotes miRNA processing in
Arabidopsis

Donggi Xie"?*, Min Chen"?#, Jinrong Niu"?4, Liang Wang?3, Yan Li"?, Xiaofeng Fang', Pilong Li** and

Yijun Qi®2384
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Condensates & aAANQYEC OTO
YOVISIUO

__CasDrop Technology Sheds Light on
Mechano-Active Nuclear Condensates
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Shin, Y., et al. (2018). "Liquid Nuclear Condensates Mechanically Sense and Restructure the Genome." Cell 175(6):
1481-1491.e1413.
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Ake Albertss

1950

AIpaoikG cuoTANATA VIO ATTOMOVWON BIOUAIKWY

1947: Dobry and Boyer-Kawenoki
investigated the miscibility of several pairs
of polymers in organic solvents.*** 1948:
Dobry also observed phase separation
with water-soluble polymers. ¥

1896: Martinus
Beijerinck recognized
formation of droplets
when mixing starch
and gelatin solutions.!

1962:
1956: Albertsson

demonstrated partitioning
of cell particles such as
chloroplasts in ATPSs.S

partiti

"‘g

1929: Ostwald and
Hertel showed that
different types of
starch require different
concentrations for
phase separation to
occur.18

1960: Upon the development of the
polio vaccine in the 1950s,'%6 the

became important. Albertsson and

to isolate and concentrate viruses. ¢’

demonstrated

DNA in ATPSs.®

purification and concentration of viruses

1970s: Partition behavior of cells,
subcellular compartments and
biomolecules in ATPS is widely studied,
e.g, distribution of human erythrocytes
in the Ficoll-dextan system.1&8

Albertsson
1990s: ATPSs were used to

produce microspheres to
encapsulate drugs and
proteins.1%t

Cen
—

1980s: Sophisticated techniques were
developed to improve phase-separation
and assay development, e.g., magnetic
ATPS separation and ATPSs coupled
with electrophoresis, 129 190

oning of

Norrby published a technique using ATPS

2000 to present: ATPSs are
utilized by bioengineers for
many new applications:
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