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Animal Cell Micrograph
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Misfolded protein

Human disease

Prion protein
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Kuru

Creutzfeldt-Jakob disease
Gerstmann-Straussler—
Scheinker disease

Fatal familial insomnia

B-Amyloid

Alzheimer’s disease
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British dementia
Danish dementia

Tau
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Misfolded
Protein protein
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\, f’> Aggregates

Alzheimer’s disease
Gerstmann-Straussler—
Scheinker disease

British dementia

Danish dementia

Pick's disease

Progressive supranuclear
palsy

Corticobasal degeneration
Argyrophilic grain disease
Guam Parkinsonism-
dementia complex
Tangle-only dementia
White matter tauopathy
with globular glial
inclusions

Frontotemporal dementia
and Parkinsonism linked
to chromosome 17

a-Synuclein

Parkinson’s disease
Dementia with Lewy
bodies

Multiple system atrophy
Pure autonomic failure
Lewy body dysphagia
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o-Synuclein
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o-Synuclein
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o-Synuclein

PDB ID: 6CU7/

Ala  Thr Val Hi
Val Ala Gly ®

Gly Ala Val Glu
Val Thr Ala
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P granules

»Tony Hyman and CIiff Brangwynne :
P granules exhibit liquid-like behaviors
and rapidly dissolved or condensed
by LLPS.
(2009)
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Localization

Condensates

Biological process

Plasma membrane

TCR clusters
Nephrin clusters
Actin patches
Focal adhesions
Synaptic densities

T-cell immune signal transduction
Glomerular filtration barrier
Endocytosis

Cell adhesion and migration
Neurotransmission

Cytoplasm Stress granule mRNA storage and translational regulation
RNA transport granule mRNA storage and transport in neuronal cells
U body Storage and assembly of snRNPs
P body mRNA decay and silencing
Balbiani body A transient collection of proteins, RNA, and membrane-bound organelles found in
primary oocytes of all animals observed to date
P granule Germ cell lineage maintenance in Caenorhabditis elegans
cGAS condensates Innate immune signaling
Nucleus Cleavage body mRNA processing
Cajal body Assembling spliceosomal small nuclear ribonucleoproteins
Gem Aid histone mRNA processing
Nuclear speckles mRNA splicing
OPT domain Transcriptional regulation
PcG body Transcriptional repression
PML bodies Apoptotic signaling, anti-viral defense, and transcription regulation.
Histone locus body Processing of histone mRNAs
Paraspeckles Storage of certain RNAs
Perinucleolar compartment Related to malignancy
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i I. pLAT-Grb2-Sos1

ii. Nck-N-WASP-Arp2/3 e
condensate S A AAAAAAYND

condensate

T-cell receptor

actin
polymerization

Ras/MAPK
pathway activation

pNephrin

Probability

PM dwell time
() THIRRZBFER(TCRIDFMEILE. VB ELAT(PLAT) X, LEL S MMBE/ERAZEL T, HAEETGrb2&Sos| M

LLPS®D B 1512755,
(ii)Nck-N-WASP-Arp2/3#E & A B FE R, pLATE=IEpNephrinZ B 15T 2 SMHEEERENL T, THREHLF

[CLLPSZ SRk 9 %,
(iii)Sos | PArp2/3TlE, RLVHB B TELVEMHIEERZRL DD, ZEREAERZRE THRIETERIEEN S, DFY.
LA T (U L—) TI&L. Sos| ®Arp23 5 FO MR F G B X 5E L, XTERAIZ, LLPSIZ& > TR RSN 5 2 ffi+H
BEARYRT =1L, Sos| B FEArp237 FOMBIEF B REZIEMNIE (%) . ChoDEREFRIE 4L DEEE
ZRZICEYHZ ., THRDORas/IMAPKI T FIVGERI) T IF U EREEMHILT LT TAREICT 5,

29 DFEERILEE



Fluorescent o
) * Phase oo
blo::oc:L?:ule " :’: *, separation ® e 2%,
RO L.
o * [ ]
RNA ° *..*..:* ° ® :..... °
® Solute
Droplet properties
Number, size, and morphology
© O ®c® 00 © (o] o o
(+] Oflco 00 o
° ° ° ° °° o . o ° °°
(#] oo ©°
° o ° °°°° o0 ° o ° o

Conditions to change:
- Concentration
- Temperature

No droplets

saturation

galt and solutes
A/DNA/ligands
- Sequence/s ructure

Temp., pH, etc.

Concentration

Dissolution

3 % %
”:‘ & *
Drsagi\?regase " " W

etc. - *.

Multicolor labeling
Miscibility, immiscibility, or multiphase architecture

© o, |][20¢c][0 Q¢
0°20|/%5 50| 00
0o 0|00 ©||®@ ©p

Log (mean squared
deviation

-
Entrre droplet

'.
. F
. I . '
‘ear RN ‘M

Internal mixing

0000000

Fast recovery
Slow recovery

Incomplete
recovery

Labeled RNA A A&

Bead probe

Labeled protein 7®_g#™\_*

- >1, Directed

Faster £ |J/' Free

/

diffusion %_8 diffusion
cT
(B'S '
23 Confined/
= viscoelastic
=

Log (lag time) Log (lag time)

Sheer
stress

fusion
} ? 00
¢ 11 ==

] |
Increased fusion

Free Optical

tweezers

; Incomplete frequency
Fusion fusion
. o ny _ Slow
2ff\  Fitfor 5 - fusion
g\, relaxation > 7
i o 7
] v time 9 ey
2 3 ol .7 "Y Fast
2 = ;,___—-—-———’fusron
Q
o

Length scale

(m/y): inverse capillary velocity
(viscosity/surface tension)

Right angle Surface
imaging wetting
6 Contact
angle 0
Hydrophobic surface

T Hydrophilic surface

z Fit for Ll L1
2 surface  Hydrophobic Hydrophlhc

= tension droplet droplet

Radius (R)



R — WAH o7

Single-molecule assays
smFRET Nuclefltion assay
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Chemical shift analysis

Chemical shift o
perturbations \
(CSP) ﬂmummdl#h N

Residue number H

ISCI1SN

CS
o

Secondary 3 =0: a-Helix
chemical shifts ?O""I'J““'“"“'I'mf"'l"“"lﬂ: Random coil
(ABC-ASCs) % <0: B-Sheet
< Residue number

Spatial proximity
Paramagnetic relaxation

Intermolecular Nuclear Overhauser
enhancement (PRE)

effect (NOE)
v @ |Cross-peaks | @ @ | Broadening

:._mi‘/~5A .//~25A

Dynamics

Residual dipolar couplings

Intramolecular

H-D exchange

R1p relaxation&

dispersion (RD) CEST
—

Ry, R
Heteronl]clef’-ar NOE PRE CPMG RD
I I
10" 109 107 105 10° 107 101

Timescale of motion (s)

Abbreviations: DEST, darkstate exchange saturation transfer; CEST, chemical exchange saturation transfer; CPMG, Carr-Purcell-Meiboom-Gill.
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