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The S. pombe mRNA decapping complex recruits cofactors and a

previously unidentified activator through a single dynamic surface.
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FIGURE $S1: Interactions between Xrn1 and the Dcp1:Dcp2 decapping
complex. (top) Cartoon of the protein and sequence alignment of the C-
terminal region of Xrn1 from several Schizosaccharomyces species. The D.
melanogaster sequence from which structural information in complex with
Dcp1 is known, is indicated. (middle) Constructs used for NMR titration
experiments. The strength of the interaction is indicated (++ : strong binding,
+: binding, - : no binding). (bottom) NMR spectra where a three fold excess of

unlabeled Xrn1 is added to the '°N labeled decapping complex.
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FIGURE S2: Interactions between Pat1 and the Dcp1:Dcp2 decapping
complex. (top) Cartoon of the protein and sequence alignment of the N-
terminal region of Pat1 from several Schizosaccharomyces species. (middle)
Constructs used for NMR titration experiments. The strength of the interaction
is indicated (++ : strong binding, +: binding, - : no binding). (bottom) NMR
spectra where a three fold excess of unlabeled Pat1 is added to the '°N

labeled decapping complex.
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FIGURE S3: Interactions between Dhh1 and the Dcp1:Dcp2 decapping
complex. (top) Cartoon of the protein and sequence alignment of the C-
terminal region of Dhh1 from several Schizosaccharomyces species. (middle)
Construct used for the NMR titration experiment. The strength of the
interaction is indicated (+: binding). (bottom) NMR spectra where a three fold

excess of unlabeled Dhh1 is added to the "°N labeled decapping complex.
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FIGURE S4: Interactions between the C-terminal region of Dcp2 and the
Dcp1:Dcp2 decapping complex. (top) Cartoon of the protein and sequence
alignment of the PRS in the C-terminal region of Dcp2 from several
Schizosaccharomyces species. (middle) Constructs used for NMR titration
experiments. The strength of the interaction is indicated (++ : strong binding,
+: binding, +/- : weak binding). (bottom) NMR spectra where a three fold
excess of unlabeled Dcp2 peptides is added to the °N labeled decapping
complex. Note the disappearance of the Dcp1:Dcp2 signals in spectrum |,
which is due to the peptide that is binding in different registers inside the Dcp1

aromatic groove.
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FIGURE S5: Interactions between the C-terminal region of Dcp2 and Dcp1.
(top) Cartoon of the Dcp2 protein. (middle) NMR spectra of the Dcp2 C-
terminal region in the absence (black) and presence (green) of a 1.4 fold
excess of Dcp1. Some assignments are indicated. (bottom) CSP in the Dcp2
C-terminal region that are induced by Dcp1 plotted v/s the sequence of the
protein. The sequence alignment of Dcp2 from several Schizosaccharomyces

species is indicated as a reference.
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FIGURE S6: The interaction in cis between the C-terminal Dcp2 region and
Dcp1. (left) NMR spectra of Dcp1:Dcp2 of increasing length. Dcp2 contains
residues up to amino acid 95 (black, regulatory domain), 266 (green,
regulatory + catalytic domains) and 312 (regulatory + catalytic domains +
PRS). Upon inclusion of the PRS the residues in the Dcp1 aromatic groove
experience CSPs. (right) Residues that experience CSP due to the PRS in
Dcp2 are indicated with spheres on a cartoon of the Dcp1:Dcp2 structure. The

predicted path of the Dcp2 PRS is indicated with a red line.
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FIGURE ST7: Sequence  alignment of Edc1 from  several
Schizosaccharomyces species. The positively charged N-terminal region, the
activation motif, the Dcp1 interaction motif and the potential C-terminal HLMs

are indicated.
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Figure S8

S. pombe Edc1 residues from a
neighbouring subunit

S. pombe Edc1

Figure S8. Crystal structure of the Dcp1:Edc1 complex. Dcp1 is displayed in
blue. The Edc1 Dcp1 interaction motif is displayed in orange. A part of the N-
terminal region of the Edc1 protein (that includes two amino acids from the
cloning strategy) is visible (yellow). These residues arise from the Edc1
peptide in a symmetry related complex. These 4 amino acids are a
crystallization artifact and likely of no biological relevance. The electron

density (2F,-F at 1.3 0) is indicated with a blue mesh.
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Figure S9
A

S. pombe Depl:Edet  Human [JlJPRNC2
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~ 4/ Dcp1

S. pombe Dcp1

B PxPP helical

Xm1 D.m. QMPNLPKPPLFWQQEAQKQEAL
Xm1 S.p. PTSTFPSPPSPPSSSVWNKREH
Pat1 S.p. NSMTAPKPPSQPAIPIVPSEMA
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Figure S9: (A) Comparison of the Dcp1:Edc1 structure that we solved here
(5JP4) with the structures of human Dcp1 in complex with PRNC2 (4B6H)
(top) and of D. melanogaster Dcp1 in complex with Xrn1 (2LYD) (bottom). The
Dcp1:Edc1 and Dcp1:PRNC2 structures overlap very well, even for the

peptide. The Dcp1:Edc1 and Dcp1:Xrn1 complexes are different as Edc1 and
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Xrn1 adopt significantly different conformation when bound to Dcp1. (B)
Sequence alignment of the PRS motifs that we identified in the S. pombe
proteins Xrn1, Pat1, Dhh1 and Dcp2 (2 motifs) (see Figure S1-S5). For
comparison the sequence of D. melanogaster Xrn1 (see panel A) has been
included. The S. pombe Edc1 protein is shown as a reference. The central
PxPP motif is well conserved, whereas the region C-terminal to this motif is
not aligned as it shows very limited conservation. In most cases, this region,
however, has helical propensity in agreement with the structure of the D.m.
Dcp1:Xrn1 structure (see above). To emphasize the structural differences
between the Dcp1:Edc1 and the Dcp1:Xrn1 complexes the sequence C-

terminal to the Edc1 PRS is not shown in the alignment.
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Figure S10

S ® 2 min SpDcp1/2
& : 2 min SpDcp1/2
E 50— capped RNA + EDC144-215
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S 254
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Figure S$10. Exemplary HPLC traces of mRNA decapping reactions. The
capped RNA (substrate) elutes around 15.8 min, whereas the decapped RNA
(product) elutes at 16.5 minutes (see methods). The concentration of
substrate and product depends on the enzyme complex used and on the

reaction time.
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Figure S11
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Figure S11. SDS PAGE analysis of the purified proteins used in the binding
and activity assays that are presented in this manuscript. Xrn1 is
contaminated with a small amount of the 6-His-GB1-purification tag. This tag
does not interact with Dcp1 or Dcp2 and does thus not interfere with the

experiments.
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Figure S12
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Figure S12. Overview of the recorded binding data (see Figure 4 in the main

text for details). The data is represented as a semi-log graph, where the

lowest protein concentration (no protein) has been adjusted to 10° or 10 for

data presentation purposes.
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