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Figure S1 Spectral shift dose–response curves for UP1 wild type (yellow), UP1 S4D/S6D (orange), and UP1 S4E/S6E (brown) binding to (A) D5, (B) D6, (C) D7, (D) D8, (E) D9 DNA oligos.
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Figure S2 Spectral shift dose–response curves for UP1 wild type (yellow), UP1 S4D/S6D (orange), and UP1 S4E/S6E (brown) binding to (A) R4 and (B) R1 RNA oligos.
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Figure S3: RNA oligos secondary structure. Visualization of predicted secondary structures of the (A) 20-mer and (B) 16-mer.
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Figure S4: Thermal unfolding curves. Thermal unfolding curves of CY5-labelled oligonucleotides. Oligo names are shown above the plots. Upper and lower limits are shown as dotted lines in the R3 plot.
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Figure S5 Spectral shift dose–response curves for UP1 wild type (yellow), UP1 S4D/S6D (orange), and UP1 S4E/S6E (brown) rrm1RRM2 binding to (A) R3-1, (C) R3-2, and (E) 20-mer RNA oligos. (B) UP1 wild type (yellow), UP1 S4D/S6D (orange), and UP1 S4E/S6E (brown) RRM1rrm2 binding to R3-1 RNA oligo. Biphasic binding curves for the (D) R3-2 and (F) 20-mer RNA oligos. RNA names are shown above the plots.
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Figure S6: NMR of UP1. Superimposition of 1H-15N HSQC spectra of 15N-labeled UP1 wt, S4DS6D (D), S4ES6E (E) in the free (red) and 16-mer and 20-mer bound form (blue). The amide cross-peaks fully disappeared upon increase of RNA during the titration.
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Figure S7: N-tail interaction with RNA. Frequency of H-bond and VDW intramolecular contacts formed by residues 1–12 of the UP1 N-tail with 16-mer, calculated from 10-µs MD simulations of UP1 wt, and S4 and S6 phosphorylated UP1 (wt-Pi).
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Table S1 - diffraction data and refinement statistics

UP1 S4DS6D UP1 S4ES6E UP1S4DS6D+TR2  UP1 S4ES6E+TR2
38.11-1.89 55.99-1.5 1.53 -57.36 44.03 - 1.51
Resolution range (1.958 - 1.89) (1.554 - 1.5) (1.56 - 1.53) (1.564 - 1.51)
Space group P1211 P1211 P 43212 P 43212
38.1932 43.7092 55.8076  38.1544.1856.16  51.425 51.425 172.08 51.1251.12 173.27
Unit cell 90 93.6852 90 90 94.46 90 90 90 90 90 90 90
Total reflections 29702 (2937) 58331 (5601) 71930 (7028) 73854 (7086)
Unique reflections 14901 (1472) 29878 (2927) 36066 (1755) 36927 (3543)
Multiplicity 2.0 (2.0) 2.0 (1.9) 2(2) 2.0 (2.0)
Completeness (%) 99.95 (99.80) 99.45 (97.99) 99.91 (99.83) 99.25 (98.06)
Mean I/sigma (1) 6.87 (1.20) 23.54 (8.16) 29.05 (3.65) 24.42 (1.56)
Wilson B-factor 21.75 11.13 21.26 21.97
R-merge 0.04347 (0.1972) 0.01975 (0.09823) 0.01174 (0.1931) 0.01325 (0.4735)
R-meas 0.06147 (0.2788) 0.02793 (0.1389) 0.01661 (0.2731) 0.01874 (0.6696)
CC1/2 0.991 (0.916) 0.999 (0.963) 1(0.947) 1(0.793)
cc 0.998 (0.978) 1(0.991) 1(0.986) 1(0.94)
Reflections used in refinement 14894 (1469) 29875 (2927) 35946 (3510) 36926 (3543)
Reflections used for R-free 741 (71) 1444 (138) 1771 (165) 1870 (177)
R-work 0.1802 (0.2374) 0.1687 (0.1783) 0.1844 (0.2253) 0.1961 (0.3328)
R-free 0.2183 (0.2870) 0.1888 (0.2133) 0.2061 (0.2473) 0.2197 (0.3837)
CC (work) 0.960 (0.911) 0.960 (0.932) 0.963 (0.934) 0.957 (0.851)
CC (free) 0.952 (0.822) 0.954 (0.882) 0.961 (0.928) 0.948 (0.808)
Number of non-hydrogen atoms 1467 1650 1982 1873
macromolecules 1333 1375 1759 1683
solvent 134 275 223 190
RMS (bonds) 0.008 0.006 0.008 0.007
RMS (angles) 0.96 0.94 0.94 0.95
Ramachandran favored (%) 98.14 98.15 98.35 98.90
Ramachandran allowed (%) 1.86 1.85 1.65 1.10
Ramachandran outliers (%) 0 0 0 0
Rotamer outliers (%) 0 0.67 0 0
Clashscore 264 4.03 3.25 2.81
Average B-factor 24.24 15.36 27.19 28.07
macromolecules 23.56 13.21 26.14 27.12
solvent 30.95 26.12 34.37 35.37
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