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Figure S1: Purified Staufen and Tm1 proteins used in this study, related to Figures 1, 2, 3, 4. A)
Exemplary SDS-PAGE of final size exclusion chromatography purification step for all used Staufen

proteins and B) for all used Tm1 proteins. Fractions pooled for subsequent experiments are indicated.
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Figure S2: In SPR no interaction between Staufen and EJC components or tubulin are detected,

related to Figure 1. A-C) Single-cycle experiment sensorgrams and response concentration plot for
Btz SELOR-elF4Alll (A), Mago-Y14 (B) and tubulin (C) injected onto surface coupled Staufen FL. Due
to a lack of concentration-dependent saturation, no equilibrium dissociation constants (Kp) could be

determined.
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Figure S3: Staufen fragments showing no binding to Tm1 FL, related to Figure 2. A-E)
Sensorgrams (left) and response concentration plots (right) of SPR experiments with Staufen dsRBD1-
2 (A), Staufen dsRBD3-4-5-C-term (B), Staufen dsRBD1-4 (C), Staufen dsRBD5-Cterm (D) and Staufen
L4-dsRBD5-Cterm (E) show no concentration-dependent saturation of binding to surface-coupled Tm1
FL. Kps for Staufen dsRBD3-4-5-C-term was determined using a one-site-binding fit to the maximal
response at equilibrium for each analyte concentration. The Kp-value is given as mean = SD from

triplicate experiments. For other Staufen proteins, Kos could not be determined.
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Figure S4: In SPR experiments an interaction between Staufen dsRBD3-4-L4 and Tm1 1-335 is
observed, related to Figure 2. A-B) Multi-cycle SPR experiments show binding of Staufen dsRBD3-
4-L4 to surface-coupled Tm1 1-335 (A) and Tm1 1-335 to surface-coupled Staufen dsRBD3-4-L4 (B).
The overlaid sensorgrams of multi-cycle SPR experiments (left) show that binding occurs transiently.
Kb was determined using a one-site-binding fit to the maximal response at equilibrium for each analyte
concentration (right). The Kp-values are given as mean + SD from triplicate experiments.
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Figure S5: 'H-'SN HSQC titration experiments with Tm1 1-213 and Staufen dsRBD3-4-L4 or
Staufen dsRBD3, related to Figure 2. A) '"H-"SN HSQC spectrum of Tm1 1-213 with backbone



assignments [S1] indicated (blue), overlaid with its "H-"°N HSQC spectrum after titration with a 2-fold
excess of Staufen dsRBD3-4. B) Plotted intensity ratios and C) chemical shift perturbation (CSP) plot
of individual residues in the titration experiment. 0.5x, 1x, 1.5x, and 2x excess Staufen dsRBD3-4-L4
was titrated to Tm1-213. 2x Staufen dsRBD3-4-L4 was the highest achievable excess. D) 'H-°N HSQC
spectrum of Tm1 1-213 with backbone assignments indicated (cyan), overlaid with its 'H-'SN HSQC
spectrum after titration with an 8-fold excess of Staufen dsRBD3 (red). E) Plotted intensity ratios of
individual residues in the titration experiment. 0.5x, 1x, 1.5x, 2x, 4x and 8x excess Staufen dsRBD3
was titrated to Tm1-213, 8x Staufen dsRBD3 was the highest achievable excess, the endpoint of the

titration could not be reached.

Data are presented as measured value+SD. Error bars represent estimates of propagated

measurement errors of the experimental uncertainties in signal amplitudes.
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Figure S6: Characterization of mutant proteins and protein truncations, related to Figure 3 and
STAR Methods. A) AlphaFold2 [S2] prediction of the Staufen dsRBD4 structure with RNA-binding
residues marked in orange and Tm1-binding residues marked in red. B-C) Overlay of 1D (A) and 'H-
SN HSQC (B) spectra of Staufen dsRBD3-4-L4 WT (blue) and the mutant M6 (red). D) Size exclusion
chromatography profiles and SDS-PAGE analysis of wildtype Staufen dsRBD3-4-L4 and the M6 mutant.
E) CD spectra of wild type and the M6 mutant. F) Overlay of 'H-'>N HSQC spectra of Tm1 1-213 WT
(blue) and the mutant M12 (red). The Staufen M6 mutant protein retains wildtype-like folding and the
Tm1 M12 mutant protein remains unfolded. G) "H-">N HSQC titration experiment with 50 uM "*N-labeled
Tm1 1-213 and Staufen dsRBD3-4-L4 showed no changes of the Tm1 1-213 upon addition of Staufen
dsRBD3-4-L4. 0.5x, 1x, 1.5x and 2x excess Staufen dsRBD3-4-L4 was titrated to Tm1-213 M12. 2x
Staufen dsRBD3-4-L4 was the highest achievable excess. H) 'H-'SN HSQC spectrum of Staufen
dsRBD3-4-L4 (blue), overlaid with the H-®N HSQC spectrum of Staufen dsRBD3-4 (red), showing that
the truncation of linker 4 does not alter the fold of Staufen dsRBDs 3 and 4.
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Figure S7: Mutant Tm1 transgenic proteins are expressed to similar levels as the wildtype
transgene, related to Figure 5: A) Western blot analysis of GFP-Tm1 proteins expressed from
transgenes in Tm1[eg9)/Tm1[eg9] Drosophila ovaries. All transgenes are expressed to similar levels
from a UAS promoter, driven by oskar-Gal4. B) Quantification of GFP-Tm1 intensity in oskar mRNA-
Positive regions. oskar mRNA was identified and segmented as a distinct object, and GFP-Tm1
intensity was quantified within these regions. The graph displays the mean GFP intensity per oocyte.
Each data point represents an individual oocyte; error bars indicate mean + SD. Statistical significance
was determined using one-way ANOVA with Dunnett’s post hoc test. Statistically significant pairwise

comparisons are indicated.
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