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Figure S1. Characteristics of TDP-43 LCD (A) Structure of TDP-43 LCD domain, including
known domains, characteristics and literature information on the aggregation regions in TDP-
43 [1-10] (B,C) AFM images emphasizing difference in morphology of aggregates (B) TDP-43
LCD in LLPS— (i) early time point (0 h) (ii) later time point (0 h) (C) TDP-43 LCD in LLPS+
buffer (i) early time point (0 h) (ii) later time point (4 h) showing two different morphologies.

(D) TDP-43 LCD OD600 measurements at varying concentrations at four different time



points. Based on the graph above, concentrations were selected to study LLPS behavior in
this paper. OD is highest at 18 min (0.3 h) after initiation of LLPS. At all time points, the

higher the concentration the higher the OD. Mean + SD shown.
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Figure S2 Representation of aggregation and OD600 scores for the buffer screen

(A)Time course graphs for Th-T aggregation of 18 buffers used in Figure 2, n=3, Mean + SD

is shown. (B) OD600 (at time 0) values determined for all 18 buffers which were used in

Table S1 and Figure 2. One-Way ANOVA conducted with Kruskal-Wallis non parametric test

for multiple comparisons, n=3, Mean = SD shown.



Table S1

Buffer details used in the buffer screen

1 Sodium Phosphate 75| 50mM
2 Sodium Phosphate 75| 25mM
3 Sodium Phosphate 7.5 | 17.5mM
4 Sodium Phosphate 75| 10mM
5 Sodium Acetate 5 | 25mM
6 Sodium Citrate 5 25mM
7 .

Sodium Cacodylate 6.5 25mM
8 Ammonium Phosphate 7 | 25mM
9 Ammonium Acetate 5 | 25mM
10 Ammonium Citrate 5 | 25mM
11 Magnesium Acetate 5 | 25mM

MES ((2-(N-
12 | morpholino)ethanesulfonic
acid)) 6.5 20mM

13 Sodium Sulfate 7.5 | 200mM
13 Sodium Acetate 7.5 | 200mM
15 Disodium Acetate 7.5 | 200mM
16 Disodium Phosphate 7.5 | 200mM
17 Sodium Nitrate 7.5 | 200mM
18 Sodium lodine 7.5 | 200mM
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Figure S3 Sedimentation assay related to Figure 4

(A) Graph showing nanodrop protein concentrations in both LLPS+ and LLPS- buffer after
15 hours with the addition of TDP-43 LCD seeds (1:20 seed to protein molar ration) . Using
sedimentation assay, table showing 12% more protein found in solution in LLPS+ buffer than
in the LLPS- buffer. This indicates that LLPS+ buffer keeps protein more soluble in a 15 h
time frame. (B) EM visualisation of (A) showing insoluble and soluble state of seeding in both
buffers. Using centrifugation, more elongated fibrillar protein can be observed in the LLPS—
condition in the insoluble state whereas less protein found in LLPS+ buffer, as demonstrated
by protein clusters found in the soluble state. Once again, irrespective of seeds, presence of

droplets in this system lead to difference in protein morphology
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Figure S4 OD600 and ThT graphs for TDP-43 LCD peptides alone in LLPS+ and LLPS-
buffers

Corresponding peptide-only (no TDP-43 LCD protein) aggregation curves related to Figure
5B. The peptides alone were not ThT reactive in (A) LLPS- conditions or in (B) LLPS+

conditions. Therefore, all effects seen are a result of protein and peptide. (C) OD600



measurements at time 0, showing that the peptides do not affect TDP-43 LCD turbidity at

1:20 ratio of peptide:protein n=3 + SD.
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Figure S5 Effect of 1,6-hexanediol on phase separation and solubility of TDP-43 LCD
(A) Graph showing how 1,6 hexanediol (1,6 HEX) reduces the LLPS behaviour of TDP-43
LCD 20 uM. (B) 1,6 HEX reduces the LLPS behaviour of TDP-43 LCD in LLPS buffer, and
consequently reduces its ThT value. In MES buffer, 1,6 HEX makes no difference to the
kinetics of the aggregation curve. (C) 1,6 HEX reduces aggregation of TDP-43 LCD as
shown by a reduction of pellet in the LLPS+ and LLPS— condition. A complete removal of
pellet was not seen at 4 h indicating that some precipitation still occurs after 1,6 HEX
treatment. Analysis based on Coomassie staining of protein. (D) Visualisation using
fluorescence microscopy after a 30-min incubation with spiked in labelled TDP-43-LCD

protein with and without 1,6 HEX.



A B - PEG
=: 200000
s = TDP-43LCD
E - &
E 150000 R :;3;:3 LCD + TOP-43 LCD
2
=+
8
») s g 100000
- ¥ g
. 8
Eig 5 50000
H =
t-'lo - = 0 T T T J
a b = [ 5 10 15 20
RO Time {h)
o +10% PEG
el 3 200000
-y = = TDP-43 LCD + peg10%
" £
S 150000 TDP-43 LCD+ 10%peg+
o o TDP-43 LCD seeds
R g
S 100000
et £
sl g
37 £ soo00
Y S
£
I, £ 0 r . r .
Fail F 0 5 10 15 20
Time (h)

Figure S6 Determination of seeding in the absence and presence of a molecular
crowder. Determination of the ThT fluorescence in the absence or presence of polyethylene-
glycol 4000 (10% PEG) in phosphate buffer (LLPS+). Visualisation using DIC and
fluorescence microscopy after a 5-minute incubation with spiked in labelled TDP-43-LCD
protein without (A) and with 10%PEG (C). (B) Seeding can be distinguished between the
negative control (no TDP-43 LCD seed) and the condition with TDP-43 LCD seed. However,
in the presence of 10% PEG (D), this seeding is not different. Concentration of TDP-43 LCD

is 20 uM.
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