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MULTIVALENT BINDING OF FBP21-TANDEM-WW
DOMAINS FOSTERS PROTEIN RECOGNITION IN THE PRE-
SPLICEOSOME.
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Figure S1. Spliceosomal proteins interacting with BP21-tandem-WW as identified by
SILAC-MS.

SILAC experiments were performed as described jpesmental procedures. Molecules that
belonged to the hundred most highly enriched pmetén these pulldown experiments are
depicted in black while proteins which were foundtle pulldown but were only moderately

enriched are depicted in gray.
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Figure S2.Peptide SPOT experiments to classify relative affities of the FBP21 single
domains and tandem domain along the PRS containingmB-tail region.

Peptides with an overlapping sequence of 15-18 aratids derived from the SmB tail (aa
163-231) were spotted onto a cellulose membraneiraoubated either with GST fusions of
WW1, WW2 or tandem-WW. In case of the tandem-WW dm® we observed moderate to
strong binding for all peptides except peptide @ jimding) and 9 (weak binding). Considering
that the spotted sequences contain an overlap -4f31&mino acids we can exclude a single
preferred binding site. Qualitatively, relativeiatties for individual sequences of the SmB-talil
are comparable for WW1, WW2 and tandem-WW indicptinat all three constructs exert

similar binding specificity (control motifs: B/bied; N/non-binder).
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Figure S3. Substitution analysis of a bivalent SmBigand in interaction with FBP21-
tandem-WW by SPOT analysis.

Single amino acid replacements of each residuesbbaened SmB-2 peptide (SmB aa 218-231)
were probed by GST-FBP21-tandem-WW as describeithénexperimental procedures. Most
strikingly, substitution of the arginine leads topaominent reduction in signal intensity
indicating a reduced affinity (red horizontal marin the other hand the binding strength could
be enhanced by introducing an additional arginesidue at different positions (red vertical
mark). The importance of the positive charge isauliged by the finding, that the introduction
of a negative charge (aspartic acid, glutamic awithin the ligand reduces the affinity (green

mark).
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Figure S4. Chemical shift perturbations andKp values (ITC) of the FBP21-tandem-WW
domains upon binding SmB ligands with a different mmber of PRS. SmB-4 was divided
into four non-overlapping peptides (SmB-1A-D). Aities were measured by ITC and KD
values and stoichiometries determined when possibie addition of three residues (“MRP”) at
the N-terminus of SmB-1D enhances the affinity biaetor of two as shown for SmB-1. The
stoichiometry is approximately two arguing that ttwveo WW domains in the tandem-WW
construct each interact with an individual pepti@mB-2 comprises two PRS motifs and allows
for a bivalent interaction (N=1) while SmB-4 posses four potential PRM motifs (see also
Figure 2 in the main text ). The higher ligand wakein SmB-4 leads to an additional affinity
enahcnement while the stoichiometry remains N=I1siRRes affected by ligand binding are
mainly located within the three beta-sheets of Wshtd WW2 and are part of the known

interface for monovalent WW:PRS interactions.
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Figure S5. SPOT analysis of truncation experimentfdbivalent SmB ligands derived from

aa 195-231 of SmBBivalent SmB peptides were shortened by individaraino acids starting
from either the N or C terminus and incubated whi GST-FBP21-tandem-WW domain. The
truncation of one PRS motif leads to a decreasgubkintensity implicating a loss of affinity
based on the transition from a bivalent to a molemtainteraction. A similar pattern was
observed in a substitution analysis where peptatgdues where replaced by alanine-serine
(AlasSer) stretches (data not shown). Positive and ivegabntrols are shown below the dotted

line (from top to bottom: non-binder, non-bindeinder, binder).
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Figure S6.Chemical shift perturbations of the FBP21-tandem-WWdomains upon binding
ligands with a different number of PRS.

Figure S6 shows a mapping of weighted chemicaltstidr NH backbone resonances after
saturation with SmB (1, 2 or 4 motifs) and SF3B4€(12 motifs) ligands. Residues affected by
ligand binding are mainly located within the thiegta-sheets of WW1 and WW?2 and are part of

the known interface for monovalent WW:PRS inte@audi Only subtle differences are observed
between ligands of different valency.
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Figure S7."°N Relaxation rates for the FBP21-tandem-WW domainri complex with SmB-2
(left) and SmB-4 (right). °N-'H R1 and R2 rates were measured at 750 MHz indicatkgatly
higher flexibility and mobility for the linker regn compared to the WW-domains in both complexes.
Correlation times of the tandem-WW domain in compléth SmB-2 (8 £ 0.3 ns) and SmB-4 (9 + 0
ns) were calculated from T1/T2 ratios and are ire@gient with the molecular weight of a 1:1 binding
mode in both cases (tandem-WW + SmB-2: 11 kDa,dan&/W + SmB-4: 12.5 kDa).



