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Supplementary Figure 1. Chemical structures and sequences.
Chemical structures of ATP (a) and nitrogenous bases in DNA and RNA (b). (¢) Sequences of
ssDNA Tar32, A32 and A6. (d) Stick-and-ball models of the side chains of Arg and Lys

residues showing the planar guanidinium cation of arginine and tetrahedral ammonium cation
of lysine.
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Supplementary Figure 2. Three ssDNAs modulate LL.PS of TDP-43 WT-PLD.
DIC images of WT-PLD in the presence of A6, Tar32 and A32 at different molar ratios.
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Supplementary Figure 3. NMR characterization of the binding of WT-PLD to Tar32.
"H-1>N' NMR HSQC spectra of '’N-labeled WT-PLD in the absence (blue) and in the presence
of Tar32 at different molar ratios (purple).
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Supplementary Figure 4. NMR characterization of the binding of WT-PLD to A6.
HSQC spectra of WT-PLD in the absence (blue) and in the presence of A6 at different molar
ratios (purple).
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Supplementary Figure 5. NMR characterization of the binding of WT-PLD to A32.
HSQC spectra of WT-PLD in the absence (blue) and in the presence of A32 at different molar
ratios (purple).
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Supplementary Figure 6. Two ssDNAs modulate LLPS of TDP-43 AlIK-PLD.
DIC images of AIIK-PLD in the presence of Tar32 and A32 at different molar ratios.
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Supplementary Figure 7. NMR characterization of the binding of AlIK-PLD to A6.
HSQC spectra of AIIK-PLD in the absence (blue) and in the presence of A6 at different molar
ratios (purple).



108

Tar32x0.1 Tar32x0.5 Tar32x0.75 Tar32x1

"N (ppm) _

20

126

7.8.5 83 8.1 79 7.78.5 83 8.1 79 77

7I.9
'H (ppm)

8.5 83 8.1 79 735 8.3 8.1

Supplementary Figure 8. NMR characterization of the binding of AIIK-PLD to Tar32.
HSQC spectra of AIIK-PLD in the absence (blue) and in the presence of Tar32 at different
molar ratios (purple).
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Supplementary Figure 9. NMR characterization of the binding of AIIK-PLD to A32.
HSQC spectra of AIIK-PLD in the absence (blue) and in the presence of A32 at different molar
ratios (purple).
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Supplementary Figure 10. Two ssDNAs modulate LLPS of TDP-43 Del-PLD.
DIC images of Del-PLD in the presence of Tar32 and A32 at different molar ratios.
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Supplementary Figure 11. NMR characterization of the binding of Del-PLD to A6.
HSQC spectra of Del-PLD in the absence (blue) and in the presence of A6 at different molar

ratios (purple).
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Supplementary Figure 12. NMR characterization of the binding of Del-PLD to Tar32.
HSQC spectra of Del-PLD in the absence (blue) and in the presence of Tar32 at different molar
ratios (purple).
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Supplementary Figure 13. NMR characterization of the binding of Del-PLD to A32.
HSQC spectra of Del-PLD in the absence (blue) and in the presence of A32 at different molar
ratios (purple).
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Supplementary Figure 14. NMR characterization of ATP titrations on A6-maintained
LLPS of WT-PLD.

HSQC spectra of WT-PLD in the absence (blue) and in the presence of A6 at 1:3 (purple), and
with further addition of ATP at different ratios.
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Supplementary Figure 15. NMR characterization of ATP titrations on Tar32-maintained
LLPS of WT-PLD.

HSQC spectra of WT-PLD in the absence (blue) and in the presence of Tar32 at 1:0.25 (purple),
and with further addition of ATP at different ratios.
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Supplementary Figure 16. NMR characterization of ATP titrations on Tar32-maintained
LLPS of AlIK-PLD.

(a) DIC images of AIIK-PLD in the presence of Tar32 at 0.5 and with further titrations of ATP
at different molar ratios. (b) HSQC spectra of AIIK-PLD in the absence (blue) and in the
presence of Tar32 at 1:0.5 (purple), and with further titrations of ATP at different ratios.
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