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Figure S1. Data related to Figure 1

(A) Sequence of the constructs used in this study. Exon sequences are highlighted in red
and the intron sequences in black. The anchoring site, branchpoint sequence (BPS),
polypyrimidine tract (Py-tract), as well as the 3 and 5 splice site (SS) are indicated above
each sequence.
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Figure S1 (cont). Data related to Figure 1

(B-D) Cross-exon complexes formed on a MINX exon RNA lacking MS2 aptamers
contain U4/U6.U5 tri-snRNPs, in addition to U1 and U2 snRNPs. (B) Native gel analysis
of splicing complexes formed after 10 min in HeLa nuclear extract on **P-labeled MINX
exon RNA (lacking MS2 binding sites) in the presence (lane 2) or absence (lane 1) of ATP.
The identity of the spliceosomal complexes is indicated on the left. (C) Splicing reactions
were performed with *P-labeled MINX exon RNA lacking MS2 sites and untreated Hela
nuclear extract (black line) or extract depleted of U4/U6 snRNA (grey line), and then
subjected to glycerol gradient centrifugation. The radioactivity in each fraction was
determined by Cherenkov counting and expressed as the percent of the total *2P-RNA loaded
onto the gradient. S-values were determined by comparison with a reference gradient
containing prokaryotic ribosomal subunits. (D) Gradient fractions containing 37S complexes
formed in untreated nuclear extract (fractions 14-16) were pooled and immunoprecipitated
with PAS beads lacking antibody (lane 1) or pre-bound with affinity-purified antibody
against the U2-associated SF3a66 protein (Will et al., 2002) (lane 2). After extensively
washing the beads with buffer containing 65 mM salt (G65 buffer), RNA was recovered and
then separated by denaturing PAGE, and visualized by silver staining. The positions of the
snRNAs and MINX exon RNA are indicated on the left.
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(E-F) Exon complex formation is dependent on the presence of the U2 snRNP.

(E) Nuclear extracts were depleted of Ul (lane 1), U2 (lane 2) or U4/U6 snRNPs (lane 3)
with biotinylated 2‘OMe oligonucleotides against U1 (nts 1-13), U2 (nts 1-20) or U6 (nts 87-
101) snRNAs as described previously (Barabino et al. 1990; Blencowe et al. 1989; Segault et
al. 1995). As a control, depletion was also carried out in the absence of oligonucleotide
(Mock, lane 4). RNA from each extract was separated by denaturing PAGE and visualized by
staining with ethidium bromide. The position of the ShRNAs is indicated on the left. (F) *°P-
labeled MINX exon RNA was incubated under splicing conditions with the indicated nuclear
extract for 5 min. Splicing complex formation was subsequently analysed on a 2% low
melting agarose gel after addition of heparin (final concentration 0.1 pg/pl). The identity of

the complexes is indicated on the left.
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Figure S1 (cont). Data related to Figure 1

(G-1) Cross-exon complexes formed on BSEx4 exon RNA also contain U4/U6.U5 tri-
SNRNPs.

(G) Native gel analysis (in the presence of heparin) of splicing complexes formed at the
indicated time points on **P-labeled BSEx4 RNA (Sharma et al., 2008) in the presence (lane
3) or absence (lanes 1-2) of a 100-fold excess of the 5‘SS RNA oligo. The identity of the
spliceosomal complexes is indicated on the left. (H) Splicing reactions with MINX exon
RNA (line with open squares) or BSEx4 RNA (line with closed circles) were subjected to
glycerol gradient centrifugation. The radioactivity in each fraction was determined by
Cherenkov counting and expressed as the percent of the total **P-RNA loaded onto the
gradient. (I) Gradient fractions containing 37S complexes (fractions 14-16) of MINX exon
and BSEx4 RNA were pooled and subjected to MS2 affinity selection. RNA was recovered,
separated by denaturing PAGE, and visualized by silver staining. The positions of the
snRNAs and MINX exon RNA are indicated on the right.
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Figure S2. Data related to Figure 4

(A-D) The 5°SS oligo interacts with the ACAGAG box of U6 RNA in the B-like complex.
(A) Exon and B-like complexes formed on MINX Exon RNA were MS2 affinity purified
after glycerol gradient centrifugation. RNAs were recovered from the affinity purified
complexes and then labeled at their 3* end with 32P-pCp. Samples were analyzed on a 5%
denaturing polyacrylamide gel. The identity of the bands is indicated on the right. Please note
that U6 snRNA is generally labeled poorly at its 3’end. (B) Native gel analysis of splicing
complexes formed at the indicated time points on **P-labeled MINX exon RNA (ME-MS2)
in the presence (3-4) or absence (1-2) of a 100-fold excess of a 5’SS oligonucleotide. In lane
3, 5 uM (final concentration) of a 2’OMe oligo complementary to nucleotides 27-46 of U6
SnRNA (including the ACAGAG box) were added prior to splicing. The identity of the
spliceosomal complexes is indicated on the left. (C) Chemical footprinting of U6 snRNA in
exon (upper panel) versus B-like complexes (lower panel). Experiments were essentially
performed as described previously (Karaduman et al., 2006). In brief, 1 pmol of MS2 purified
exon (left panel) or B-like complex (right panel) was incubated in the presence of DMS (lane
6) or its absence (lane 5). DMS modifications were carried out in 100 pl G65 buffer. The
reaction was performed for 8 min at 20°C in the presence of 0.5 ul DMS and subsequently
stopped by the addition of 100 pl of DMS stop buffer (400 mM Tris-HCI, pH 8.0, 400 mM R-
mercaptoethanol, 5 mM EDTA, 600 mM NaAcetate). After proteinase K digestion of the
sample, the RNA was recovered and dissolved in 5ul H,O. A primer extension reaction was
performed with 1.25 pl of modified RNA as described (Karaduman et al., 2006). The region
between U6 A35 and C55 is shown here. The sequence of U6 snRNA is also shown (lanes 1-
4). White or black circles at the right of the gel indicate modifications in the exon and B-like
complex, respectively. (D) A schematic comparison of modifications detected in the exon
and B-like complex in the U6 region shown above.
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Protein mass
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A complex
proteins
BUB3 37.2
MGC2803 18.4
SF1 68.3
tat SF1 85.7
SF4 72.5
TLS/FUS 53.4
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CGI-79 39.7
non-snRNP proteins
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Cap binding complex
CBP20 18.0
CBP80 91.8

General mRNP proteins
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RNA processing

CPSF1 160.9
FIP1L1 66.5
RBM15 107.2
RNA binding
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Other cellular processes
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Table S1. Proteins detected by mass spectrometry in MS2 affinity-purified cross-exon
or B-like complexes. Proteins identified by LC-MSMS after separation by PAGE in at least
two of three preparations are shown. Note that only a subset of proteins identified are shown
here, with the remainder shown in Table 1. Proteins not reproducibly detected are
summarized in Table S2. Proteins generally accepted to be common contaminants, such as
ribosomal proteins, are not shown. The presence of a protein is indicated by a number which
represents the absolute number of peptides sequenced for that protein in a particular
preparation (i.e. #1, #2 , #3 or #4). A “+” represents the presence of a protein in purified
human A (Behzadnia et al., 2007) or B (Deckert et al., 2006) complexes. Proteins are
grouped in organisational and/or functional subgroups.
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Signal Recognition
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Table S2. Proteins not reproducibly detected by mass spectrometry in MS2 affinity-
purified cross-exon or B-like complexes. Proteins were identified by LC-MSMS after
separation by PAGE. Proteins identified in maximally one-third of the preparations are
shown. Proteins generally accepted to be common contaminants, such as ribosomal proteins
or those involved in RNA degradation are not shown. The presence of a protein is indicated
by a number which represents the absolute number of peptides sequenced for that protein in a
particular preparation (i.e. #1, #2 , #3 or #4). The first column contains the name of the
protein followed by its predicted molecular mass in kDa and the last column shows its
GenBank acession number. Proteins are grouped in organisational and/or functional

subgroups.
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