Supplemental Methods
Microscopy: Yeast cells were GFP fixed with 4% paraformaldehyde solution using a protocol from Doug Koshland Lab (UC Berkeley). GFP signal was visualized with the Zeiss AxioImager M1 and captured with Zen Imaging Software.

Co-IP: Cells were grown to mid-log phase in YM-1 + 2% dextrose. Cells were untreated or treated with 0.05% MMS for 2.5 hours. 50 OD600 worth of cells were harvest for each sample, lysed in 600 µL HEPES lysis buffer (25 mM HEPES pH 7.5, 0.2% Triton X100, 250 mM NaCl, 1 mM EDTA, 10% Glycerol, 0.1 mg/mL PMSF, 1 μg/mL leupeptin, 1 μg/mL bestatin, 1 μg/mL pepstatin, 1 μM benzamidine HCl, 5 mM sodium fluoride, 80 mM β-glycerophosphate, and 1 mM sodium orthovanadate) by bead beating in a cold block for nine cycles of 1.5 mins (2 mins on ice in between), and cleared by centrifugation at 4oC. Protein concentrations were quantified using the Bio-Rad Bradford Protein Assay and equal amounts of extract were incubated with 25 µL slurry of anti-Flag M2 Magnetic Beads (Sigma-Aldrich) and rotated at 4oC overnight. Beads were collected on a magnetic rack and washed three times with 500 µL lysis buffer. Proteins were eluted by mild vortexing in high salt lysis buffer (lysis buffer with 0.5 M NaCl) containing 0.5 μg/mL 3XFlag peptide (Sigma-Aldrich) for 30 min at room temperature. Samples were analyzed by Western blotting against FLAG epitope on Xrn1 proteins and GFP epitope on the indicated substrates.

[bookmark: _GoBack]Phosphopeptide ID and SILAC mass spectrometry: Samples were digested by the addition of lys-C and trypsin as previously described (Wohlschlegel 2009). Proteolyzed samples were then fractionated using a Dionex Ultimate 3000 UHPLC coupled to a 75 µM internal diameter fused silica capillary column with an integrated 5 µM electrospray emitter and packed with 25 cm of 1.9 µM C18 reversed phase resin (Dr. Maisch GmbH). MS/MS spectra were collected on a Thermofisher Fusion Lumos mass spectrometer using data-dependent acquisition (Senko et al. 2013). For SILAC experiments, data were analyzed using IP2 (Integrated Proteomics Applications).  For phosphosite mapping, the raw data was analyzed using MSGF+ and Percolator to generate peptide identifications filtered at a 1% false discovery rate (Käll et al. 2007 p.; Kim and Pevzner 2014), phosphoRS to assess phosphosite localization (Breitwieser and Colinge 2013), and Skyline to perform MS1-based label-free quantitation of each peptide across samples (MacLean et al. 2010; Schilling et al. 2012).
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