Supplementary Information to:

Spacer-length dependence of programmed -1 or -2 ribosomal frameshifting on a UA

heptamer supports a role for mRNA tension in frameshifting

Zhaoru Lin, Robert J. C. Gilbert* and Ian Brierley".

Division of Virology, Department of Pathology, University of Cambridge, Tennis Court
Road, Cambridge CB2 1QP, United Kingdom. *Division of Structural Biology, Henry
Wellcome Building for Genomic Medicine, University of Oxford, Roosevelt Drive, Oxford

OX3 7BN, United Kingdom

Supplementary Figure S1

Further characterisation of AON-mediated frameshifting

(A). The two bases immediately 5° of the U,A stretch within pFSHIV-AON stopAll were
changed as indicated. Also shown are the sequences of four AONs complementary to the

mRNA beginning three bases downstream of the U A stretch.

(B). In vitro translation of pFSHIV-AON stopAll variants. The wild-type Nco-I-derived
mRNA (wt) and three sequence variants (pAON AG, CA, CG) were translated in RRL in the
absence (H,0) or presence of 10uM 25MO, 250Me, 150Me or 15RNA. Products were
analysed and quantified as in the legend to Figure 1. The frameshifting efficiency measured

for each signal (to the nearest integer) is indicated below the relevant lanes (%FS) and takes



into account the number of methionines present in each product (nFS, 19; -1 FS, 10; -2 FS,

11).

Supplementary Figure S2

The effect of slippery sequence -pseudoknot (PK) spacing on -1 and -2 frameshifting on UA.
(A). The spacer of pFSHIV-SRV, which contains the stimulatory RNA pseudoknot of the
SRV-1 gag/pro signal, was changed from three to nine nucleotides as indicated. A
diagrammatic representation of potential translation products of pFSHIV-SRV mRNAs and
predicted molecular masses is also shown. The sizes of the encoded frameshift products were
normalised by appropriate deletion of bases downstream of the PK.

(B). Messenger RNAs derived from Nco I-cut pFSHIV-SRV spacer variants were translated
in RRL and products analysed and quantified as in the legend to Figure 3. The numbers
above each gel represent the spacer length. The frameshifting efficiency measured for each
signal (to the nearest integer) is indicated below the relevant lanes (-1%FS; -2%FS) and takes
into account the number of methionines present in each product (nFS, 10; -1 FS, 10; -2 FS,
11). The asterisk indicates that the line also marks the position of the -1 FS product of pFS

cass 5 control mRNA (IBV PK).

Supplementary Figure S3

Mass spectrometry traces.

(A). MALDI mass fingerprint of tryptic digest of -2FS-eGFP-N2 fusion protein.

(B). Peptide coverage of -2FS-eGFP-N2 fusion protein.

(C). Spectrum of the observed y- and $-ions identified by MS/MS analysis resulting from the
fragmentation of the doubly charged 2030pk peptide (panel B).

(D). Table of the observed y- and B-ions identified by the MS/MS analysis.
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Figure S3
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MALDI mass fingerprint of tryptic digest on
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