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Computational and statistical analyses. Refseq gene annotations were downloaded
from the UCSC table browser for both human (hg19) and mouse (mm10). Repeat Masker
tracks were also downloaded from the UCSC table browser for both organisms, after
which only A/u SINEs were retained for humans whereas only B1, B2, B4 and ID SINEs
were retained for mouse. The Human:Mouse Orthology table was downloaded from The
Jackson Laboratory - Mouse Genome Informatics (http://www.informatics.jax.org) (1).

To identify 3' UTR SINESs, intersections between annotated transcript 3' UTRs
and SINEs were calculated, discarding non protein-coding transcripts and transcripts
containing intronic SINEs. SINEs in both sense and antisense orientations relative to the
transcribed strand were included.

Human:mouse orthologous pairs were divided into four groups: (1) pairs in which
both human and mouse orthologs harbor at least one 3' UTR SINE; (2) pairs in which
only the human ortholog harbors at least one 3' UTR SINE; (3) pairs in which only the
mouse ortholog harbors at least one 3' UTR SINE; and (4) pairs in which neither human
or mouse ortholog has a 3' UTR SINE. All computational and statistical analyses of
ortho-pair 3' UTRs were performed using the transcript that was annotated to harbor the
longest 3' UTR, except when a shorter (rather than the longest) transcript was annotated
to harbor a 3' UTR SINE. For measurements of 3' UTR length and nucleotide content, the
SINE sequence itself was removed. P-values were calculated using ANOVA followed by

the Tukey-Kramer multi-comparison procedure.



Simulations of SINE insertion models were performed using MATLAB. In
complementary analyses, RefSeq mRNA databases for human and mouse were acquired
from NCBI (www.ncbi.nlm.nih.gov/Ftp). To extract SINE-containing 3' UTRs directly
from Refseq, a perl program “extract 3utr.pl” was written to extract sequences
downstream of the annotated coding region of each mRNA. RepeatMasker
(http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker) and the commandline
variants “~human” and “—Alu” were used to uniquely identify 4/u elements, whereas the
commandline variants “—mouse” and “—nolow” were used to identify B1, B2, B4 and ID
elements. B1, B2, B4 and ID insertions were uniquely extracted from the mouse output
file using the program extract B-ID.pl.

Human 3' UTR A4/us and mouse 3' UTR SINEs were divided into subtypes as
defined by Repeat Masker (4/ul, AluY, AluS for human, and B1, B2, B4, ID for mouse).
Since a single transcript may contain elements from different families, we selected only
3' UTRs that harbor elements from a single family. The length and AA and TT
dinucleotide enrichment analyses were performed as described above for all 3' UTR
SINEs.

The cumulative frequency plot (Fig. S64) and box plot (Fig. S84) were made in

Stata (StataCorp LLC).

Cell culture and transient transfections. Adult human skeletal muscle (hSkMc)
myoblasts (Cell Applications) were propagated in SkMc-cell growth medium
(PromoCell); mouse C2C12 and rat L6E9 skeletal-muscle myoblasts were propagated in

DMEM (GIBCO-BRL) containing 15% fetal bovine serum (FBS); and human HeLa cells



(ATCC), and African Green monkey COS-7 cells were propagated in DMEM (GIBCO-
BRL) containing 10% FBS. Where specified, cells were transiently transfected with
siRNA using Lipofectamine RNAIMAX (Invitrogen) and/or plasmids using
Lipofectamine 2000 (Invitrogen) for C2C12 cells or Lipofectamine LTX (Invitrogen) for

HelLa cells according to manufacturer’s instructions.

Cell lysis and western blotting. Cells were lysed in RIPA buffer [SOmM NaCl, 1% NP-
40, 0.5% sodium deoxycholate, 0.1% SDS 50mM Tris-Cl (pH8.0), and complete protease
inhibitors EDTA-free (Roche)], and boiled at 95°C for 5 min prior to electrophoresis
(Fig. 2G,F). Blotting was performed as described (2) using the following antibodies:
anti-hSTAUT (this paper), anti-Calnexin (Enzo Life Sciences), anti-PDK 1 (Cell
Signalling Technologies), anti-PDHE1a p(Ser”*?) (Millipore), anti-PDHE1a (Abcam),

and anti-UPF1 (2).

RNA purification, and RT coupled to quantitative (Q)PCR. RNA was purified from
total-cell lysates using TRIzol (Invitrogen) as reported (3, 4, 5). RT-qPCR was performed
as described (4) using the designated PCR primer pairs (Tables S7-9), the 7500 Fast or
StepOne Plus Real-Time PCR System (Applied Biosystems), and the Fast SYBR Green
Master Mix (Applied Biosystems). All RT reactions utilized random primers

(Invitrogen).

RNA-seq, and mapping and analysis of RNA-seq data. DNA co-purifying with total-
cell RNA was digested using Turbo DNase (Life Technologies), and RNA quality was

assayed using the 2100 Bioanalyzer (Agilent). Poly(A)" RNA was selected using



oligo(dT) Dynabeads (Life Technologies). Strand-specific cDNA sequencing libraries
were prepared as described in (6) and paired-end sequenced using a HiSeq2000
(ITlumina).

All reads were mapped using Tophat2 (7), with Bowtie2 (8) as the underlying
alignment tool. The input Illumina fastq files consisting of paired-end reads were
trimmed for quality and equivalency to 95x58 base-pairs before mapping. Reads that
mapped using Bowtie2 to RepeatMasker elements in mouse or human (as appropriate to
the sample) were discarded. The remaining reads were mapped using Tophat?2 assisted by
gtf files from the UCSC KnownGenes track (9). For multi-mapped fragments, only the
highest scoring mapping as determined using Bowtie2 was retained, and only mappings
with both read ends aligned were retained. Potential PCR duplicates (mappings of more
than one fragment having identical positions for both read ends) were not removed since
the duplication rate for all libraries was less than 0.2. The final set of mapped paired-end
reads for each sample was converted to position-by-position coverage of the relevant
genome assembly using the bedtools ‘genomeCoverageBed’ function (10). To determine
the count of fragments mapping to a gene, the position-by-position coverage was
summed over the exonic positions of the gene. The resulting gene total-coverage was
divided by a factor of 153, to account for the 98+58 base-pairs of coverage induced by
each mapped paired-end fragment, and rounded to an integer. This was calculated for
each gene in the UCSC Known Gene set. For input to DESeq (5), all genes with non-zero
counts in any sample were considered. Two replicates of each sample were combined per

the DESeq methodology. DESeq output and its analysis to identify genes that were



significantly upregulated in both mouse and human myoblasts after STAU1 or UPF1

knockdown are provided (Dataset S1).

siRNAs. siRNA sequences are provided (Table S10).

Immunoprecipitations. An RNA immunoprecipitation (RIP) (11) protocol was adapted
for identification of STAUI—RNA complexes using the a-STAU1 antibody here
developed. C2C12 cells (2x10” cells/150mm-dish) were washed and collected in 1xPBS,
and crosslinking was performed by incubating for 10 mins in 1xPBS-0.2% formaldehyde
while rocking at room temperature. The reaction was stopped by adding glycine to
0.25M. Cells were pelleted, washed 2x in 1xPBS, and lysed by sonication (Branson
Sonifier 250) in Empigen 300 buffer [1% Empigen BB (Sigma), 20mM TrisHCI (pH
7.5), 300mM NaCl, complete mini EDTA-free protease inhibitors (Roche), RNaseOUT
(Invitrogen)], and pre-cleared using Protein G-Agarose (Roche). Pre-cleared lysate (Img
of protein) was rotated with 10ug of a-STAUT antibody (this paper) or mouse 1gG
(Sigma) for 2 hrs at 4°C and subsequently rotated with S0uL of Protein G-Agarose, that
had been pre-blocked with 40uL of 50mg/mL yeast tRNA (Sigma) for 90mins at 4°C in
200uL Empigen 300 buffer, for 90 mins at 4°C. Beads were washed 9x with Empigen
300 buffer, and protein—RNA complexes were eluted by boiling in Laemmli buffer.
Crosslinks were reversed by incubating for >1hr at 65°C, and RNA was extracted using

25:24:1 acidic phenol: chloroform: isoamyl alcohol.



mRNA half-life assays. C2C12 or hSkMc cells were treated with Sug/mL of
Actinomycin D (Gibco) 48 hrs after transfection with Control, ASTAU1 or mStaul A
siRNA, collected at the indicated time points, and lysed immediately in TRIzol

(Invitrogen).

Plasmid constructions. To construct pCINeo-hPDK1, a plasmid containing the hPDK/
open reading frame (ORF) (MGC:24867;0RFeome product ID: ORS09662) was digested
with AfI11 and Avall, and sticky ends were removed using Klenow (NEB). The resulting
fragment was blunt-end ligated into Klenow-filled EcoRI- and Xhol-digested pSport6 to
generate pSport6-hPDK 1, which lacks the hPDK1 3' UTR. The missing 3' UTR was
generated using cDNA of hMB RNA, primed with random hexamers, in two PCR
reactions: one reaction employed the primers 5'-GGTGGATCCTGTCACCAGCCAGAATG-
3"and 5'-TCCTCGAGTCTATAAATCTGACTTTAAATAGG-3', where underlined
nucleotides specify BamHI and Xhol sites, and the other reaction employed 5'-
AGACTCGAGGAGACAGAAACTGAATCC-3" and 5'-
CCCAAGCTTGCACACAACAGAAGATCTTCATTTATGCAAC-3', where underlined
nucleotides specify Xhol and HindlIll sites. The resulting PCR products were digested
with BamHI and Xhol or Xhol and Hindlll, respectively, and inserted into pSport6-
hPDK1 to generate pSport6-hPDK1+3' UTR. pSport6-hPDK1+3' UTR was digested with
Kpnl and Mlul, sticky ends were filled using Klenow, and the resulting blunt-end
fragments of the ORF and 3' UTR were together inserted into the Smal site in pCINeo.

To construct pCINeo-hPDK 1 (AAlu), the Alu element was first deleted from

pSport6-hPDK1+3" UTR using two sequential steps of PCR. The first step involved two



PCR reactions, both using pSport6-hPDK1+3' UTR. The first reaction employed the
primers 5'-GTCAGATTTATAGACTCGAGGAGACAGAAACTGAATC-3' and 5'-
CAAGACTTGTGCAATAGACACGTGCAATGATG-3', and the other employed the
primers 5'-CATCATTGCACGTGTCTATTGCACAAGTCTTG-3' and 5'-
GATTAGCTAAGCAGCTCTGGGCAAAGGATG-3'". In step two, a subsequent round of
PCR using the primers 5'-TCAGATTTATAGACTCGAGGAGACAGAAACTGAATC-
3'and 5'-GATTAGCTAAGCAGCTCTGGGCAAAGGATG-3' deleted the Alu. The
resulting PCR product was digested with XAol and Blpl and inserted into the
corresponding sites in pSport6-hPDK1+3' UTR to generate pSport6-hPDK1+3'
UTR(AAlu). pSport6-hPDK1+3"' UTR(AAlu) was digested with Kpnl and Mlul, the sticky
ends were made blunt using Klenow, and the ORF and 3' UTR were together inserted
into the Smal site in pCINeo.

To construct pCINeo-mPdkl, pSport6-mPdkl was purchased from Dharmacon
(clone ID: 6315111). The ORF and 3' UTR were together inserted into pCINeo using Sall
and Nofl restriction sites.

To construct pCINeo-mPdki(4AB1), the B1 element was first deleted from
pSport6-mPdk1 using two sequential steps of PCR. The first step involved two PCR
reactions, both using pSport6-mPdkl. The first reaction employed the primers 5'-
CAAATATTTCACGTGTGATCTTCACAATTAGTGTTTGC-3" and 5'-
CTAACGTTTCTCTTGTAAATCCCTTGCGCTGAC-3', and the other employed the
primers 5'-GCGAAGAACAACTACAAGAGAAACGTTAGTC-3" and 5'-
CCTTTGGTCACCTGACCTCTCGCTG-3'". In step two, a subsequent round of PCR

using the primers 5'-CAAATATTTCACGTGTGATCTTCACAATTAGTGTTTGC-3'



and 5'-CCTTTGGTCACCTGACCTCTCGCTG-3' resulted in deletion of the B1. The
resulting PCR product was digested with Pm/l and BstE1l and inserted into the
corresponding sites in pSport6-mPdkl to generate pSport6-mPdkl(AB1). pSport6-
mPdkl(4AB1) was digested with Sall and Notl, and the ORF and 3' UTR were together

inserted into the corresponding sites in pCINeo.

Plasmid constructions to generate and screen for a monoclonal anti-STAU1
antibody. Two copies of a DNA fragment, hSTAU1(426-496), which encodes 73 amino
acids of the hSTAU1 C-terminus (amino acids 424-496), were tandemly inserted into
pGEXG6P-1 and pET28a to generate, respectively, pGEX6P-1-hSTAU1(424-496)x2stop,
for expressing GST-hSTAU1(424-496)x2, and pET28a-hSTAU1(424-496)%2stop, for
expressing 6xHis-hSTAU1(424-496)x2.

To construct pGEX6P-1-hSTAU1(424-496)*2stop, hSTAU1(426-496) was PCR-
amplified using pRSETB-hStaul” (ref (3)) as a DNA template. The PCR product that
was generated using the primer-pair hSTAU1(426-496)-sense-BamHI (5'-
CCGGATCCGAATACAAAGACTTCCCCAAAAAC-3") and hSTAU1(426-496)-
antisense- EcoRI (5'-CCGAATTCGCACCTCCCACACACAGACATTGG-3') was
digested with BamHI and EcoRI and ligated into the BamHI and EcoRlI sites of pGEX6p-
1 at, yielding pGEX6P-1-hSTAU1(424-496). The PCR product that was generated using
the primer-pair hSTAU1(426-496)-sense-Sall (5'-
CCGTCGACGAGAATACAAAGACTTCCCCAAAAAC-3") and hSTAU1(426-496)-

antisense-Xhol (5'-CCCTCGAGTCAGCACCTCCCACACACAGACAT-3") was



digested with Sal/l and X%ol and ligated into the Sa/l and X#ol sites of pGEX6P-1-
hSTAU1(424-496), yielding pGEX6P-1-hSTAU1(424-496)*2stop.

To construct pET28a-hSTAU1(424-496)x2stop, the hSTAU1(424-496)x2
fragment was excised from pGEX6P-1-hSTAU1(424-496)x2stop using BamHI and Xhol

and ligated into the BamHI and Xhol sites of pET28a.

Generating monoclonal anti-hSTAU1 antibody. Recombinant proteins were purified
from E. coli (BL21DE3). Mice were immunized with GST-hSTAU1(424-496)x2, and
6xHis-hSTAU1(424-496)x2 was used for screening anti-hSTAU1 monoclonal

antibodies.
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Supplementary Table S1: Summary of data from two pipelines used to identify 3' UTR SINE-
containing human and mouse orthologs

UCSC RefSeq and
MGI orthologs

RefSeq and ENCODE
1:1 orthologs

# of human genes with a
3' UTR A/u and a mouse
ortholog/ total # of
identifiable orthologs

2,833/16,064
(17.6%)

2,620/15,736
(16.6%)

# of mouse genes with a
3' UTR B/ID element
and a human ortholog/
total # of identifiable
orthologs

3,538/16,064
(22.0%)

3,536/15,736
(22.5%)

Observed # of orthologs
with a 3' UTR SINE in
both human and mouse
orthologs/ total # of
identifiable orthologs

1,192/16,064
(7.4%)

1,109/15,736
(7.0%)

Expected # of orthologs
with a 3' UTR SINE in
both human and mouse
orthologs/ total # of
identifiable orthologs

624/16,064
(3.9%)

589/15,736
(3.7%)

Number and percentage of orthologous protein-coding genes that produce > one 3' UTR A/u- or
B/ID-containing transcript as determined using two distinct workflows: RefSeq downloaded from
UCSC for transcript sequences and Mouse Genome Informatics (MGI) for human:mouse orthologs,
or RefSeq for transcript sequences and ENCODE for 1:1 human:mouse orthologs.



Supplementary Table S2: Name and identity of 3' UTR SINEs in 21 orthologous gene pairs
that produce putative SMD targets in hMBs and mMBs

Gene Symbol Encoded protein 3' UTR SINE(s)
Human Mouse P Human Mouse
*C120rf49 2410131K14Rik UPF0454 protein C120rf49 AluSx (+); AluSx (-) ID
KIAA0408 9330159F19Rik Uncharacterized protein KIAA0408 AluY (+) B1
Aludb (+); AluSx3
(+);
“AAKT Aak1 AP2 associated kinase 1 é') B9 (-); AlSA2 6, B1. 4
Aludb (+)
ANKRD16 Ankrd16 Ankyrin-domain containing protein 16 AluY (+) ID
. AluSx1 (+); AluSz
CPM Cpm Carboxypeptidase M @) B2; 4x B1
+
DCUN1D2 Dcunid2 Defective in Cullin Neddylation 2 AluSX (+) B4
AluSx1 (+); AluSz
GPR155 Gpri155 G-protein coupled receptor 155 (+); B4
AluSz (+); AluY (+)
GXYLT1 Gxylt1 Glucoside xylosyltransferase 1 Aludo (+) B2; B1
GK Gyk Glycerol kinase AluSp (+) B1; B1
AluSq2 (+); AluJo
HIP1 Hip1 Huntington interacting protein 1 (+); 3x B1; B2
AluSx (+)
AlUY (-); AluSz (-);
ING5 Ing5 Inhibitor of growth 5 AlUSX1 (-) 2x B4; 2x B1
AluSx1 (+); AluSz
LEPREL4 Leprel4 Leprecan-like protein 4 ) 2x B1
+);
NT5DC3 Nt5dc3 5’ nucleotidase domain containing 3 ALSRCRIAILSZEIC); B1: 2x B1
AluSq2 (-)
PDK1 Pdk1 Pyruvate dehydrogenase kinase 1 Aludr (-) B1
PH domain leucine-rich repeat containing protein
PHLPP2 Phipp2 AluSx1 (-) B1
phosphatase 2
SEC63 Sec63 Translocon-associated secretory protein 63 AluSz6 (-) B1
SLC7A2 Slc7a2 Low affinity cationic amino acid transporter 2 Aludo (+) 3x B1
SMG1 Smg1 SMG1 phosphatidylinositol 3-kinase-related ALY (+) D
kinase
SNX27 Snx27 Sorting nexin 27 Aludréd (-); AluSz (-) B4
. N . . B1; 3x B4;
USP15 Usp15 Ubiquitin carboxyterminal hydrolase Aludb (+); Aludr4 (-) B2: ID
ZNRF3 2Znrf3 Zinc and ring finger 3 AluSp (-) B1

Human and mouse orthologous gene pairs encoding mRNAs with > one 3' UTR SINE that are putative SMD
targets in hMBs and mMBs. SINE subtypes are specified; PB1D refers to a partial B1 element. (+) and (-)
indicate, respectively, a sense- or antisense-oriented 3' UTR A/u; * indicates a possible inverted-repeat 4/u.
Where more than one of a particular type of SINE is present in the 3' UTR of the mouse ortholog, the number of
insertions is indicated (e.g. 2x signifies two copies). Colors correspond to results from Fig. S2: yellow indicates
that each ortholog encodes an SMD target in hMBs or mMBs; red indicates that the human ortholog encodes an
SMD target in hMBs; blue indicates that the mouse ortholog encodes an SMD target in mMBs; gray indicates
that neither ortholog encodes an SMD target in hMBs or mMBs; white indicates that orthologs were not
interrogated by RT-qPCR.



Supplementary Table S3: Statistical models using 3' UTR length to predict the presence of SINEs in
the 3' UTRs of orthologous human and mouse genes, and also the observed numbers of orthologs with
3' UTR SINEs

Expected Expected Expected
# of # of mouse # of
human orthologs orthologs
orthologs with >one with > one
with>one 3'UTR 3'UTR
3'UTR SINE SINE in
SINE both
human
and mouse
Poisson 3642+53 5023+£72 1606439
(fixed probability of insertion per
3' UTR length in nts)
Poisson + local SINE 2812454 3649+44 959+22
Statistical  duplications in a 3' UTR
Models
Fixed number of SINE- 2833 3538 932+16
containing genes, randomly
selected with probability
proportional to 3' UTR length
Observed O‘pserved # of orthologou's genes 2833 3538 1192
Results with > one 3' UTR SINE in one

or both orthologs

Simulations of three different models for SINE insertion were performed: (1) A Poisson process,
where a SINE has a fixed insertion probability per unit 3' UTR length; (2) A combined method
whereby a Poisson process, as in (1), is followed by local SINE duplications within the same 3'
UTR, with a probability that is independent of 3' UTR length; (3) SINEs are randomly allocated
to 3' UTRs by fixing the number of SINE-harboring genes, then selecting them randomly with a
probability that is proportional to 3' UTR length.



Supplementary Table S4: Results of a statistical analysis comparing 3' UTR lengths of SINE-
containing and SINE-lacking 3' UTRs (data shown in Fig. 34.)

First Group Second Group p value Human p value Mouse

1 2 0.001541719 3.76826E-09
1 3 3.76826E-09 5.52219E-05
1 4 3.76826E-09 3.76826E-09
2 3 4.04392E-09 3.76826E-09
2 4 3.76826E-09 0.130227033
3 4 0.17530978 3.76826E-09

Table showing the calculated P-values from the comparison of 3' UTR lengths shown in Fig. 34
using ANOVA followed by the Tukey-Kramer multi-comparison procedure. Group 1 represents
those ortho-pairs in which both orthologs are 3' UTR SINE-containing; group 2 represents those
ortho-pairs in which only the human ortholog is 3' UTR SINE-containing; group 3 represents
those ortho-pairs in which only the mouse ortholog is 3' UTR SINE-containing; group 4
represents those ortho-pairs in which neither ortholog is 3' UTR SINE-containing.



Supplementary Table S5: Results of a statistical analysis comparing 3' UTR lengths of
SINE-containing and SINE-lacking 3' UTRs of specific subtypes

Group 1vs Number of Number of
Group 4 Sequences Sequences
SINE type (p-value) (Group 1) (Group 4)

Alul 0.010922168 183 0
AluY 0.109505097 61 0
Human AluS 2.32511E-08 517 0

SINEs All 3.76826E-09 1192 10885
Bl 3.76844E-09 387 0
B2 0.040992567 107 0
B4 0.411981347 96 0
Mouse 1D 0.001673608 59 0

SINEs All 3.76826E-09 1192 10885

Table showing the calculated P-values from the comparison of 3' UTR lengths between 3' UTRs
with the indicated Alu subtype or SINE type and SINE-lacking 3' UTRs using ANOVA followed
by the Tukey-Kramer multi-comparison procedure. Group 1 represents those ortho-pairs in
which both orthologs are 3' UTR SINE-containing; group 4 represents those ortho-pairs in which
neither ortholog is 3' UTR SINE-containing.



Supplementary Table S6: Results of a statistical analysis comparing 3' UTR AA- or TT-dinucleotide
content of SINE-containing and SINE-lacking 3' UTRs of specific subtypes

AA content TT content
Group 1 vs Group 1 vs Number of Number of
Group 4 Group 4 Sequences Sequences
SINE type (p-value) (p-value) (Group 1) (Group 4)
Alul 0.03030948 0.002187358 183 0
AluY 0.021807946 0.17233966 61 0
AluS 8.75095E-07 4.56095E-08 517 0
Human SINEs All 3.80057E-09 3.76826E-09 1192 10885
Bl 0.468494035 1.79943E-06 387 0
B2 0.494500956 0.966767349 107 0
B4 0.927507252 0.837788586 96 0
1D 0.971399508 0.997289793 59 0
Mouse SINEs All 0.461629196 2.44191E-07 1192 10885

Table showing the calculated P-values for the comparison of 3' UTR AA or TT dinucleotide
content between SINE-containing 3' UTRs, where the A/u subtype or SINE type has been
indicated, and SINE-lacking 3' UTRs. Group 1 represents those ortho-pairs in which both
orthologs are 3' UTR SINE-containing; group 4 represents those ortho-pairs in which neither
ortholog is 3' UTR SINE-containing.



Supplementary Table S7: Human quantitative (q)PCR primer-pairs used in Fig. S2

Target Primer-pairs
hGPR155 mRNA GTGGAGACCAGCAACTGACC CTTCCAGGCTCTTGGTTGAA
hGPR155 pre-mRNA TTGATGGCCATACTGAATCTTTC TCATTTTCTCTCACCCTCCAAC
hPDKI mRNA CAACTGCACCAAGACCTCGT ACGTGATATGGGCAATCCAT
hPDK]I pre-mRNA ACCATTGCCATCTTAATGCG ACGCCTAGCATTTTCATAGCC
hSNX27 mRNA TGGTGAGAGTGACATCATGC GTCCATGCCAACCTTTGCTG
hSNX27 pre-mRNA TTTCACTCCAGCTTTCTGTGTTT GCCTGGCACAGCTGATGTAT
hPHLPP2 mRNA TGGAACACAAGACACTGGACAT CATGGCTCCAGAAGGTTGAC
hPHLPP?2 pre-mRNA GCTGCTCAGTCTTGGTGCAT GGTTCAGTTCCTCCAATTGCT
hDCUNID2 mRNA CCTTCACCTTCGCTAAGAAC CTTCTTCATCGTAGTTAGAC
hDCUNID2 pre-mRNA ACAAGGGGAGTCGACTAGGG TTCAGCTCCTGCTCCAGTCT
hING5 mRNA GCCATGTACTTGGAGCACTA ATCTCTGCTTTCTTATCTTC
hINGS pre-mRNA CACTGCGCCTTTCTTGTCA CGACACGAATGAAGGGACA
hSEC63 mRNA CTGCAGCTCCCTCATATTGAA AGTTGCAGTAGAGTGTGACGATCTG
hSEC63 pre-mRNA CTTTGTGTTTGCCTTTCCCTT TTCTTCTTCAGAATCACTGCCCC
hA4K1 mRNA TCCTATTATCCACCGGGACC TTCTGGAATTTGTTGGTGGC
hAAKI pre-mRNA TGGTTGGGGAATGTTTTTCA TTCTGGAATTTGTTGGTGGC
hCPM mRNA ATCCCAACATGAAGAAAGGAGAC TGGGCCCAGATGTAGTTGTAA
hCPM pre-mRNA GTCTGATTCATTTGTCCCCG TGGGCCCAGATGTAGTTGTAA
hSLC742 mRNA CAATTCCAAAACGAAGACACC AGGCTGCCACCAGAGAGTAG

hSLC7A42 pre-mRNA

TGCCTCAAAATGCTATTGCC

ACCCAAGCAGACTCTTTTACTCC

hGXYLTI mRNA

TTGATGAACATGACTCGAATGAG TCTCCCCATTGTAGTCGTACAGTT

hGXYLTI pre-mRNA

TGAGCATGATGAAAGTACACATTG GCTAGATGCATTTTCTCAACAGG

hZNRF3 mRNA TTGACATGGGGATTTTCCTG AGCCAGCCTGTTCATGGAAT
hZNRF3 pre-mRNA GAATTGTCTGCCTGTCCCAG AGCCAGCCTGTTCATGGAAT

hSMGI mRNA GCATGGCAGTCGTGCTTTAG ~ CGACAGTCGAGACTCATCAGAA
hSMG1 pre-mRNA CACCAAGATTCTGCTGGCTT TGTAGTACAGGGGCCAATGC
hNT5DC3 mRNA ATTCAAAGCACCTCCACACG CGAATTGCAAAATTTGGGTC
hNT5DC3 pre-mRNA CTGCACTTGGCACATTGTTG CGAATTGCAAAATTTGGGTC
hGK mRNA GTAGTCTGCCCTTGGGCTTT GCTCACATCTTGGGAATCCA

hGK pre-mRNA GATTGAATCATCTGCATTGCTTT ~ GGGAATCCATGAGTTGGTAGG
hANKRDI6 mRNA ACCAACCGAGACTACAAGCG TTCTTCAGGAGTGGATTGGC
hANKRDI6 pre-mRNA TCCCCTGGGTTTGAGGTATT TGACGCCACAGTTGTCTCTG
hHIP1 mRNA CCTCTCGGGGAGTGAACC TCAGCGTCATGCTTGAGAAG
hHIPI pre-mRNA TTTCCACAGAGCATTGGCAT TCAGCGTCATGCTTGAGAAG
hPDKT (Alu-containing "UTR - 11G0CACCTGAAAGGTTTT CGTGTCCACTTCCTGTCCTT

isoform only)




Supplementary Table S8: Mouse quantitative (qQ)PCR primer-pairs used in Fig. S2

Primer-pairs

Target
mGprl55 mRNA CAGAGTAATGACTTTGCTTTGGG  GGTGCCACCAAATAAATGTACTG
mGprl55 pre-mRNA TCCAGCCTCTCCACTCAAAG GGTGACTGCCGTGGTGAT
mPdkl mRNA AGCCTTCAGGAGTTGCTTGAT TGGGAATGACATCATTGTGC
mPdkl pre-mRNA TTTGTGCCAATTTTACAACATGA TCAAGCAACTCCTGAAGGCT
mSnx27 mRNA TGGTGAGAGTGACATCATGC GTCCATGCCAACCTTTGCTG
GCTAGCATGTAGCAAGGAGAATG GTTGTTCCATCCGGTAGTGC

mSnx27 pre-mRNA

AAAGTGGCTATGGCAGGAAAC

TCACCGTTTTCAAGTGGTTCA

mPhilpp2 mRNA
mPhlpp2 pre-mRNA GTTCCTGTCTGTCTTCCCCA CGCAGGTTGAGGTAGGTGATG
mDcunld2 mRNA CCTTCACCTTCGCTAAGAAC CTTCTTCATCGTAGTTAGAC
mDcunld2 pre-mRNA GCCCTGCCCACTGTGATA TCCAAGTATCCCTTGGAATTGA
m/ng5 mRNA GCCATGTACTTGGAGCACTA ATCTCTGCTTTCTTATCTTC
ming5 pre-mRNA TGTACAGTGACATGGCCAGC CAGCCAGGATGTCGATCTCT
mSec63 mRNA TCATCCAGATAAAGGAGGTGATG CTTGAGGCCCATCTGGATTT
mSec63 pre-mRNA TTTTGGGGGTATGGCTTTCT CTTGAGGCCCATCTGGATTT
mAakl mRNA GCCTGCATCAGTGCAAAACT TTCTGGAATTTGTTGGTGGC
mAakl pre-mRNA GGTGCCAACAGTAGCCAGAG CATTTCACCCCATTGCTTGT
mCpm mRNA GTCCAGAAGCCCGACTGTTA TTCTCAAAGGCATCAGGAAAGT
mCpm pre-mRNA CACCCAAACACCCACACAAT TTCTCAAAGGCATCAGGAAAGT
mSlc7a2 mRNA CAATTCCAAAACGAAGACACC AGGCTGCCACCAGAGAGTAG
mSlc7a2 pre-mRNA TCCCTGAAGTGGCTGACAAT CCGTAGATGCTTGTTCCGTT
mGxylt] mRNA GGCGTGAACTCTGGAGTGAT CCGCGCAGTTGTCATATCAT
mGxylt] pre-mRNA GGGCTTTGCAGTGGTTCTAA CCGCGCAGTTGTCATATCAT
mZnrf3 mRNA TCTTCGTCGTGGTCTCCTTG GTTTCCATCTTCTCCAGAGCC
mZnrf3 pre-mRNA AACACTGACCATGCTCTGCC GTTTCCATCTTCTCCAGAGCC
mSmgl mRNA CAGTGTTCAGCATGGCAGTC CGACAGTCGAGACTCATCAGAG
mSmgl pre-mRNA CCCTGGTTTTGATGCACTTC CGACAGTCGAGACTCATCAGAG
mNt5de3 mRNA CTGTGTGAACGAGCACTTCCT GCTTCGATTGCTCGGTACAT
mNt5dce3 pre-mRNA GGCACTAACTCCAGCTCCCT GCTTCGATTGCTCGGTACAT
mGyk mRNA GAACATGGCCTCCTGACAAC GTTGTCTCTTAGCCAGCGGA
mGyk pre-mRNA GAAAAGGAAATCCATGGCCTA CTTCTAGTGCAGCAAAAGCGA
mAnkrdl6 mRNA ACCAACCGAGACTACAAGCG TTCTTCAGGAGTGGATTGGC
mAnkrdl6 pre-mRNA CAATGAGCTGCTTCCTCTGC CACCTGGACTGCTTCCAAAC
mHipl mRNA GATCAGTGGACTGACAGGGC CTGCTCTGCTAGCTCTGCCT
mHipl pre-mRNA GCCTGGCAGTAGTGAGCTTC CTGCTCTGCTAGCTCTGCCT




Supplementary Table S9: qPCR primer-pairs used in Fig. 2 and Fig. 4

Target Primer-pairs
pCINeo-hPDKI mRNA GGGCTTGCACTAAATTTCACTATC ~ ACCCTCACTAAAGGGAAGCG
pCINeo-mPdkl mRNA GCAGGTGTCCACTCCCAG CCAGCCTCATGGGTCGA
MUP mRNA CTGATGGGGCTCTATG TCCTGGTGAGAAGTCTCC
consSNX27 mRNA TCATGTACCTCAACATGCTAAGGAC  AAGTGCGTGATGCTGATGG
consPDKI mRNA CTCCATGAAGCAGTTCCTGG TGGCTGGTGACAGGATCC
Mouse and rat 18S rRNA TCCAGCACATTTTGCGAGTA CCACATGAGCATATCTCCGC

human and African green monkey 18S
rRNA GGGAAACCAAAGTCTTTGGG GGAATTAACCAGACAAATCGC




Supplementary Table S10: siRNAs used in Figs 1, 2, 4, S2, S3 and S9

siRNA Target siRNA sequence Reference
Control Silencer negative control #1 Ambion
STAU1 #1 human STAU1 5'-UUGACUAACUCCUACAGCCATdT-3' 3
UPF1 #1 human UPF1 5-GAUGCAGUUCCGCUCCAUUATAT-3' 3
STAU1 #2 , , .
(AKA: STAUIB) human STAU1 5'-UUGACUAACUCCUACAGCCATdT-3 this paper
UPFI #2 human UPF1 5'-AACGUUUGCCGUGGAUGAGATAT-3' 3
(AKA: UPF1A)
STAU1 #3 , ,
(AKA: mStaulA) mouse Staul 5'-CAACUGUACUACCUUUCCAJATAT-3 3
UPFL #3 mouse Upfl 5'-UCAAGGUUCCUGAUAAUUAATAT-3' 3
(AKA: mUpflA) P
STAUI #4 conserved sequence of STAU1 5'- ACGGUAACUGCCAUGAUAGATAT-3' this paper
UPF1 #4 conserved sequence of UPF1 5'- GAAAUACUUCUGGCAGCCAATAT-3' this paper
mStau2 mouse Stau2 5'-ACCUCUGGCACAACUCUAAJATAT-3' 12




A 424-496aa epitope used to raise
s  0-STAU1 antibody

STAU1%® [URBD2J RBD3 [ RBD4 W TBD | RBD5 [ 496aa

STAUT® | W N ] 1 W 57722
hSTAUL_424-496 eykdfpknnknefvslincssgpplishgigkdveschdmaalnilkllseldggstemp
mStaul_ 423-495 eykdfpknnknecvslincssgpplvshgigkdveschdmaalnilkllseldggstemp

ARXEXERAKNXXTRAAN AR AR AN AT RN A AR AN T AA AN EAAANIARAN AN T AN TN

hSTAUL_424-496 rtgngpmsvcgre
mStaul_ 423-495 rtgngpvsacgrc

AAEXER K s % KAk x

C hMB lysate D mMB lysate
_ = _ R
~— o -
2 2 siRNA £ 2 siRNA
kpa) L—_8 5 k)~ 8 &
250 250
] 100 1
100 A
98 ] o hSTAU163 751
o [ - < hSTAU1%® 50| == == & |« mStaul®s
371 37
25 4 257 ==
20 20
| o ==~ [ NCANX [ w == @ = |- mCanX
[@P#® < # == |« hGAPDH [@bew. . o= @]« mGapdh

Fig. S1. Generating a monoclonal antibody that reacts specifically with hSTAU1 and mStaul
proteins. (4) Diagram showing two isoforms of hASTAU1, where the red horizontal bar indicates the
amino acids in the epitope used to raise a-STAU1 antibody in mouse. (B) Clustal Omega alignment
of the human epitope sequence used to raise the anti-STAU1 antibody aligned to the equivalent
sequence in mStaul; asterisks denote exact amino acid matches; colons denote conservation amino
acids having strongly similar properties; the period denotes conservation of amino acids having
weakly similar properties. (C) Full-length western blot of lysates from human myoblasts (hMBs)
transfected with Control siRNA or hSTAU1 siRNA showing that the antibody is specific for
hSTAUI; hCalnexin (hCANX) and hGAPDH serve as loading controls, and the three leftmost lanes
analyze 3-fold dilutions of lysates. Red asterisks indicate possible degradation products. (D) As for

D, only using lysates of mMBs treated with control siRNA or mStaul siRNA. Red asterisks mark
mStaul degradation products.
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Fig. S2. Identification of SMD targets in hMBs and mMBs. (4) Western blot of lysates of hMBs
transfected with the specified siRNA, the level of Calnexin controls for loading and recovery (B) As
in a but using mMB) (C) Venn diagram showing all human transcripts significantly upregulated with
either STAUI (yellow) or UPF1 (blue) knockdown in hMBs. Overlap shows those transcripts
significantly upregulated in both conditions. (D) As for C only for mouse transcripts in mMBs. (E)
Histogram of RT-qPCR results, whereby the expression of 17 hMB mRNAs (selected from the 24 in
the overlapping region of Fig. 1e) were analyzed and normalized to their corresponding pre-mRNA.
The ratio in the presence of Control siRNA is defined as 1. Color coding as described in Fig 1f. (F)
As in E only analyzing the mouse orthologs using mMBs. (G) RT-qPCR quantitation of human
mRNAs that co-immunoprecipitate (IP) with STAU1 from human HeLa cells. Results were first
normalized to mouse IgG then to GAPDH mRNA. (H) As for g only analyzing the co-IP of mouse
mRNAs with STAU1 from mMBs. Results shown relative to mIgG control. Dashed line indicates
STAUI IP negative control mRNAs.

All results derive from = 3 independent experiments. Histograms represent the average = SD. *P <
0.05, **P <0.01.
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Fig. S3. Evidence that, like hRSTAU2, mStau2 can trigger SMD. (4) Histogram representation of RT-
qPCR results using primers to previously demonstrated SMD target mc-Jun mRNA, the level of
which was normalized to the level of mGapdh mRNA, show that mec-Jun mRNA is upregulated when
mStau2 and, independently, mUpf1 are downregulated in mMBs. (B) Histogram representation of
RT-qPCR results demonstrates that, like Staul siRNA and Upfl siRNA, Stau2 siRNA upregulates the
level of bona fide SMD targets mPdkl mRNA, mDcunld2 mRNA, mSnx27 mRNA and mGpri155
mRNA. Each mRNA was normalized to the level of its pre-mRNA, and the normalized level in the
presence of control siRNA is defined as 1.

All results derive from = 3 independent experiments. Histograms represent the average = SD. *P <
0.05.
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Fig. S4. Alu and B/ID elements tend to reside in A+T-rich 3' UTRs. (4) Histogram of the density of
each nucleotide in the human mRNA isoform with the longest 3' UTR (excluding the 4A/u sequences
themselves) for those mRNAs where it and its mouse ortholog, lack a SINE (gray), contain > one 3'
UTR SINE in the human ortholog (red), the mouse ortholog (green) or both (blue). (B) As for A but
for the mouse isoform with the longest 3' UTR, where B/ID sequences were excluded from analyses.
(€) Dinucleotide frequency of sequences described in A4; black arrows indicate enrichment of AA and
TT dinucleotides; green arrow denotes depletion of CC dinucleotides. (D) As for C, but using
sequences from B. * p<0.05
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Fig. S6. No preference for 4/u orientation in the 3' UTRs of putative SMD targets. (4) Cumulative
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STAUI siRNA for mRNAs that lack a 3' UTR SINE (dark gray), with only sense Alus (green) or only
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Fig. S7. No particular A/u or SINE subtype is overrepresented in the 3' UTR of putative SMD targets.
Combinations of SINE types that have the potential to form a duplex are overrepresented in putative
SMD targets. (4) Pie chart showing the proportion of the indicated A/u subtypes or a combination in
all human mRNA 3' UTRs. (B) As for 4, except only showing those Alus in the 3' UTRs of mRNAs
that are upregulated when STAUI, and, independently, UPF1 is downregulated (i.e. putative SMD
targets). (C) Histogram showing the difference in the percentage of each indicated combination of
Alus in all 3' UTRs (black) or the 3' UTRs of putative SMD targets (yellow). (D) Pie chart showing
the proportion of the indicated SINE types or a combination in all mouse mRNA 3' UTRs. (E) As for
D, except only showing those SINEs in the 3' UTRs of mRNAs that are putative SMD targets. (F) As
for C, only showing combinations of mouse SINEs in all mouse mRNA 3' UTRs (black) or putative
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Fig. S8. The percent of the A/u sequence deleted relative to the consensus A/u sequence is less in
3' UTR Alus residing in putative SMD targets relative to all 3' UTR A/us. (4) Boxplots show the
median and interquartile range of the percentage divergence (left), deletions (middle) and
insertions (right) relative to the consensus Alu sequence as determined by Repeat Masker. (B)
Histogram showing the mean = std error of the percentage divergence relative to the consensus
Alu. (C) As for B but showing the percentage of the A/u sequence with deletions (left) or
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Fig. S9. (4) Western blots showing knockdown of STAU1 or UPF1 in cells from African Green
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CLUSTAL 0(1.2.4) multiple sequence alignment

GGCCATGTGTGGTGGCTCACGCCTGTAATCCCAGCACTTTCAGAGACTCAGGCAGGAGGA
GGCCACACGTGGTGGCTCACGCCTGTARTCCCAGCACTTTC - ~AGACTCAGGCAGGAGGA

P

TTTCTTGAGCTCAGGAGTTCAACACTAGCCTGGGAACATACTGAGACCTCATCTCCACAA
CTTCTTGAGCTCAGGAGTTCAACACTAGCCTGGGAACATACCGAGACCTCATCTCTACAA

wx

GARATCAA-AAAATTAGC ACAACTGTAGTTCCAGC'
GARATAARAAAAATTAGCTGGGTGTGGTAATGCACAACTGTAGT TTCAGCTATATAGGAG
rawr ww wx
GC TACTTGAGCC AGATTGAAGCTGCAGTGAGCCTTGACCATG
GC TACTTGAGCC TGCAGTGAGCCTTGATCATG
* wx

CCACTGTACTCCATCCTGGGCAARAGAGCGAGACCCTGTCTTGAAAARARARARAGAARA
CCACTGCACTCCATCCTGGGCAARAGAGCGAGACCCTGTCTTAAGAARAAARARAARARA

rrwEx * wx
AGAAAAAAAGACACGTGCA TCTGATGCTTTGGTTACGTGGCAT
ARA AAAAAACT TCTGATGCTTTGGTTACCTGGCAT

R RERERE KT K RARAERAAKEARAKEIAINRIARNREERE ERARAE

TTTGTTCTTCTGCTTCTAATTATGCTTCTAATTGCACCAGGTGTGGGATTCAGTTTCTGT
TTTGTTCTTCTGCTTCTAATTATGCTTCTAATTGCACCAGGTGTGGGATTCAGTTTCTGT

CTCCTCGAGTCTATAAATCTGACTTTAAATAGGTGGARACCARAACCT
CTTCTCGAGTCTATAAATCTGGCTTTAA, AACCA======

CLUSTAL 0(1.2.4) multiple sequence alignment
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GGACACAGTGGCTCATGCCTGTAATCCCAGCACTTT "TGAGACA TCAC
GGTCACAGCAGCTCATGCCTGTAATCCCAGCACTCTGGGAAGCTGAGACAGGAGGATCAC

R REEEE EERREEARKEEARKEAAKNKREARNN AANNT ANNTRRNNT ARNKERRAAT

CTGAGGCCAGGAGTTTGAGACCAGCCTGGGCAACATAGTGAGACCCTGTCTCTACAAAAA
CTGAGGCCA. TT! CAGCCTGGGCAACATAGT ACCCTGTCTCTACAAAAA

= * rrrw rxxwE

AATTTTAAGAAGAATTAGCCAGGTGTGGTGGTGCACACCTGTAGTCCCAGCTACTCAGGA
AATTTTAAGAAGAATTAGCCAGGTGTGGTGGTGCACACCTGTAGTCCCAGCTACTCAGGA

= rxrw AR ERRARS

GGGTGAGGCGGAAGGATCACCTGAGCCCAG-AATTCAAGGTAACAGTGAGCTATGTTCAT
GGGTGAGGCGGAAGGATCACCTGAGCCCAGGAATTCAAGGTAACAGTGAGCTATGATCAT

R R R RR AR AT RRKR TR ERRNNT AARTRARRNRNRRRRNRNRRRRRERRRRT KRR

GCCACCACATTCCAGTCTGGGCGACAGAGTAAGACCCTGTCTCAGAAAAAAAAAAAARAAR
GCCACTACACTCCAGTCTGGGTGACAGAGTTTAAGACCCTGTCTCAGAAAAAAAAAA - =~
ERERE KRR EERRXEARREE KXTARAEE K K X KK K RRERRARERR
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CLUSTAL 0(1.2.4) multiple sequence alignment

mPdk1_B1
rPdkl_B1

mPdkl_B1
rpdkl_B1

mpdk1l_B1
rPdkl_B1

mPdkl_B1
rPdkl_B1

mPdk1l_B1
rpdkl_B1

AGCCAGATGTGGTGGCACACCCTTCTCATTCCAGCGCTCAGGACACCGAGGGCTTTGTAA
AGCCAGATGTGGTGGCACACCCTTCCCAGC = ===~ TCTCAGGA====== CGCCAAGGGTA

FRREERAREREA KRR RRNERRARES KR AEEEERE * x * o

GCTCAAGGCCAGCTGGGGCTACACAGTGAGACTTTGTTTTTAAAGAARATCCCTTGTGCT
ARCTCAAGGCAGCTGGGGCTACCCAGTGAGACTCTGTTTTTAAAGARAGTCCCTCTCGTT

F K RRAREEARNEERRN EXRXRREARN ERNKRXARREARRN KRR * *

GACAGTAAACTCGATAACCACGCTCTGGACTTAGCTCCAT! ACCAGTCATTACAAT
GACTAGAAGCTCGCTACTCATGCTCTGGGTTTTGCTCCATGGGGAGCCAGTCGTTACGAT

rxx KR RERE EE RE KREXEERE KK EXARREIAANLE ARERAE XARR 2R

CCACTGCAARARAATGATGCCATGATCAATTCATTTCAGCACTCTGACAACCTGTGTGGG
CCACTGCAATARAAGGACGCCATGATCAATTAATTTCAGCACTCGGACGATCTGTGTGGC

FRREERKRE KRN KK EXRXRXEARNEER KEXAXRTEARNST KAK % KRXAXRAE

TTCTAACGGATCACTGT
TTCTAACTGACTGCTGT

rrEEERE EX e

CLUSTAL 0(1.2.4) multiple sequence alignment

mSnx27_B4
rsnx27_B4

mSnx27_B4
rsnx27_B4

mSnx27_B4
rSnx27_B4

mSnx27_B4
rsSnx27_B4

GAGTGTTTGCCTAGCCTGCATAAAGCCCTC
GGGGGTGGGCCTGGGCCGGTTCTGTTGGTAGAGTGCTTGCCTAACATGGGTGAAGCCCTA

FREEE KEEEREE K KT K RRRAAERX

AATTCCATCCCCAGCACCACATAAAATTTGGGTGTTGGGGTATTGTAGCACACACCTGTA
AGTTCCATCTCCAGCACTACATAAAACTTGGGT========GTTGTAGTGCATCCCTGTA
* OEEERNEE KREXRAN EARREERN EEXRRE TrEAEE KK RAEEER

ATCTCAGCACGTGGGAGGGGAATGCAGGAAACTCAGAATTTTCAAGTCCACC-~-TCTGCT
ATCTCAGCACTTGGGAGGGGAATACAGGAAACTCAGAATTTTCAAGTCCACCCCTCTGGT

AREXRRNEEE REXRRNREARRST FARRXAXREXRANRRARRERRRNRRRRRT  RAKE *

AACTAATGAGTTCAAGGCTATCCTGGATCACATATCTCAAAAGTAGAAGA
ACCTAATGAGTTCAAGGCTATTCTGGATCACATATCTCAAA= == =m==u

K ORERANEEARREIRRNRRRS AR RRRRRARRERRANER AR

Fig. S10. Clustal Omega alignments showing the divergence in the 3' UTR SINE sequence in (A4)
human and African Green monkey PDK1 genes; (B) mouse and rat PDK genes; (C) human and
African Green Monkey SNX27 genes or (D) mouse and rat SNX27 genes. Asterisks indicate

conserved nucleotides, dashes denote nucleotide gaps.
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