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Supplementary Figures 1-5



Supplementary Figure 1. Unique hydration structure of ATP.
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(a) The unique hydration structure of ATP previously revealed by microwave dielectric
spectroscopy (Ref. 24), which contains the “constrained water” with dielectric relaxation time
(tc) of ~23 ps, as well as the “hyper-mobile water” with tc of ~8.4 ps, smaller than that of bulk
water (9.4 ps). (b) DIC images of aggregated and precipitated samples. (¢) (I) Turbidity of
TDP-43 PLD at 15 uM in the presence of ATP at different molar ratios in 10 mM sodium
phosphate buffer at pH 5.5 and 7.0 as well as at 7.5 uM and pH 5.5. (II) Turbidity curves of
TDP-43 Cl1- and C2-PLD at 15 pM in the presence of ATP at different molar ratios in 10 mM
sodium phosphate buffer at pH 5.5. (III) Turbidity curves of TDP-43 C4- and C6-PLD at 15
UM in the presence of ATP at different molar ratios in 10 mM sodium phosphate buffer at pH
5.5. (VI) Turbidity curves of TDP-43 C7-PLD at 15 uM and 7.5 uM in the presence of ATP at
different molar ratios in 10 mM sodium phosphate buffer at pH 5.5.



Supplementary Figure 2. Characterization of the interaction of TDP-43 PLD with AMP.
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(a) Turbidity curves of TDP-43 PLD at 15 uM in the presence of ATP, ADP and AMP at 1;2.5,
1:10, 1:25, 1:50, 1:100, 1:200, 1:300, 1:400, 1:500, 1:750, 1:100 and 1:1500 in 10 mM sodium
phosphate buffer (pH 5.5). (b) HSQC spectra of the '’N-labeled TDP-43 PLD at 15 uM in the
absence (blue) and in the presence of AMP (red) at different molar ratios in the same buffer at
pH 5.5.



Supplementary Figure 3. Characterization of the interaction of TDP-43 PLD with ADP.

~ ADP b
. 108 °>° 00 ") o 9-0 00 0 0 aﬁ% 00 0 o
0 5] 0 (2] 5} 2]
090 o | Q% o | Q%o o
Blue: WT Free Blue: WT Free Blue: WT Free
- Red: ADP 2.5x Red: ADP 25x Red: ADP 50x
: 4 0 ° o ° o °
. E o gP0 o 00 0o OO
1:400 — & oo o0 oo 0 oo o
§ H mz 0 0 ::eao Qo 0 0 a’o Q0 0 0 °°° Qo
120] a9 Who D Qo o B, Qo o
P gy P N e® 0 5 02
%& Qo |58 % go | -, i‘a q o
1:10005 0 %%  |k«f’o %% ® %%
0 %?000 e“ o 0 %Qoeo aw
Q (3 . .
A . o ().
Q 5 " o
R 85 79 85 79 85 79
iils005 'H (ppm)

(a) DIC images of TDP-43 PLD at 15 uM in the presence of ADP at different molar ratios in
10 mM sodium phosphate buffer (pH 5.5). (b) HSQC spectra of the 'N-labeled TDP-43 PLD
at 15 uM in the absence (blue) and in the presence of ADP (red) at different molar ratios in the
same buffer at pH 5.5.



Supplementary Figure 4. NMR characterization of TDP-43 PLD mutants C1 to C3.
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HSQC spectra of the '>N-labeled TDP-43 WT-PLD (blue) and C1-, C2- and C3-PLD (red) at
15 uM in 10 mM sodium phosphate buffer (pH 5.5).



Supplementary Figure 5. NMR characterization of TDP-43 PLD mutants C4-C7.
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HSQC spectra of the !°N-labeled TDP-43 WT-PLD (blue) and C4-, C5-, C6- and C7-PLD (red)
at 15 uM in 10 mM sodium phosphate buffer (pH 5.5).



