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SUPPLEMENTARY MATERIALS AND METHODS
Plasmid construction
To construct e[F4E-BP1, an EcoRI/Xhol fragment of pCMV-Myc (Clontech) was ligated to a
PCR-amplified eIF4E-BP1 cDNA fragment. The full-length human eIF4E-BP1 cDNA was
amplified using pOTB7-e[F4E-BP1 (21C Human Gene Bank, Genome Research Center,
KRIBB, Korea) and two oligonucleotides: 5’-
GGAATTCGGGATCCGATGTCCGGGGGCAGCAGCTGCAGCCAG-3’ (sense) and 5°-
CCCTCGAGAAGCTTTTAAATGTCCATCTCAAACTGTGACTC-3’ (antisense), where the
underlined nucleotides specify the EcoRI and Xhol sites, respectively. The resulting PCR
product was digested with EcoRI and Xhol. PCR amplification was carried out using the
Advantage-HF2 PCR Kit (Clontech).

pCI-AN-HA was generated using pCI-AN-HA-Ago2 (Kiriakidou et al., 2007; Pillai et
al., 2004) that was digested with EcoRI and NotI and self-ligated.

Tethering NMD reporter plasmids phRL-GI-5BoxB Norm and Ter were constructed

by inserting the B-globin (Gl) gene (either Norm or 39Ter), which was PCR-amplified from



pmCMV-GI Norm or 39Ter (Cho et al., 2009; Kim et al., 2005), into the site immediately
upstream of the stop codon of the Renilla luciferase (RLuc) cDNA in plasmid RL-5BoxB
(Kiriakidou et al., 2007).

To generate miRNA binding site-containing NMD reporter plasmids pRL-GI-CXCR4
Norm and Ter, pRL-GI Norm or Ter was first constructed, which contains a chimeric RLuc-
Gl (either Norm or 39Ter) gene. The Gl Norm or 39Ter DNA fragment was amplified by PCR
using pmCMV-GI Norm or 39Ter (Cho et al., 2009; Kim et al., 2005). Then, a CXCR4-
6xBulge fragment from pcDNA3.1-FLuc-CXCR4-6xBulge (a gift from Sung Key Jang) was
inserted into the 3’UTR.

pRL-GI-CAT-1A Norm and Ter and pRL-GI-CAT-1C Norm and Ter were constructed
by inserting a CAT-1A or CAT-1C fragment obtained from pRL-CAT-1A (Bhattacharyya et
al., 2006) or pRL-CAT-1C (Bhattacharyya et al., 2006) into the Xbal and NotlI sites of the
3’UTR of pRL-GI Norm or Ter.

To construct plasmid pCI-F, which encodes firefly luciferase (FLuc) cDNA, the
Xbal/Klenow-filled Nhel fragment from pCI-Neo (Promega) was ligated to an Xbal/Klenow-
filled Ncol fragment containing the FLuc cDNA.

To construct pcDNA3-FLAG-CBP20, a BamHI/HindIII fragment of pcDNA3-FLAG
(Kim et al., 2009) was ligated to a PCR-amplified CBP20 cDNA fragment. The full-length
human CBP20 ¢cDNA was amplified using pCNS-D2-CBP20 (21C Human Gene Bank,
Genome Research Center, KRIBB, Korea) and two oligonucleotides: 5°-
CGGGATCCGATGTCGGGTGGCCTCCTGAAGGCGCTG-3’ (sense) and 5°-
CCCAAGCTTTCACTGGTTCTGTGCCAGTTTTCCATAG-3’ (antisense), where the
underlined nucleotides specify the BamHI and HindIII sites, respectively. The resulting PCR
product was digested with BamHI and HindIII.

The construction details for pcDNA3-FLAG-eIF4E were previously reported (Kim et



al., 2009).

In vivo UV cross-linking followed by immunoprecipitation

Cos-7 cells (2 x 107) were exposed to ultraviolet (UV; 250 mJ/cm?) for 5 min in 4 ml of ice-
cold DMEM supplemented with 10% FBS using a Bio-Link Crosslinker (Vilber Lourmat).
Total-cell extracts were obtained from cells either exposed or not exposed to UV, and
incubated at 65°C for 3 min with addition of 0.1% SDS to dissociate non-covalent
interactions. The IPs were performed as previously described (Cho et al., 2009; Kim et al.,

2005), except that NET2 buffer containing 800 mM of NaCl was used.

SUPPLEMENTARY FIGURE LEGENDS

Supplementary Fig S1. Endogenous Ago2 and elF4AIII associate with FLAG-CBP20 in
vivo. Cos-7 cells were transiently transfected with plasmid expressing either FLAG-CBP20 or
FLAG-elF4E. Two days after transfection, cells were either exposed to UV for 5 min to
induce cross-linking between RNA and proteins in vivo (+ UV exposure) or not exposed to
UV (- UV exposure). Each extract was incubated at 65°C for 3 min to dissociate noncovalent
interactions. IPs were then performed using anti-FLAG antibody. Samples before or after IP

were analyzed by Western blotting using indicated antibodies.

Supplementary Fig S2. Downregulation of endogenous elF4AIIl, Upfl, or Y 14 abrogates
NMD of GI-5BoxB mRNAs and GI-CXCR4 mRNAs. HeL a cells were transiently transfected
with 100 nM eIF4AIII siRNA [5’-r(CGAGCAAUCAAGCAGAUCA)A(TT)-3"], Upfl siRNA
[5’-r(GAUGCAGUUCCGCUCCAUU)A(TT)-3"], Y14 siRNA [5°-
r(UCCAGCCUUCAACAGAGCG)d(TT)-3’], or nonspecific Control siRNA [5’-

r(ACAAUCCUGAUCAGAAACC)A(TT)-3’]. Two days later, cells were retransfected with



0.1 pg of either tethering NMD construct or miRNA-targeted NMD construct, and 0.1 pg of
reference plasmid pCI-F. After an additional day, protein and RNA were purified. (A)
Western blotting of endogenous elF4AIIIL. The result showed that the level of endogenous
elF4AIIl was downregulated to 10% of normal, where normal is defined as the level in the
presence of nonspecific Control siRNA. The level of endogenous GAPDH served to control
for variations in protein loading. (B) Semi-quantitative RT-PCR of GI-5BoxB Norm and Ter
mRNAs. The levels of Gl-5BoxB mRNAs were normalized to the levels of FLuc mRNAs.
Normalized levels of GI-5BoxB Norm mRNA in the presence of each siRNA were set to
100%. (C) Western blotting of endogenous Upfl and Y 14. The levels of endogenous Upfl
and Y14 were downregulated to 0.1% and 2% of normal. The level of endogenous p-actin
served to control for variations in protein loading. (D) Semi-quantitative RT-PCR of Gl-
5BoxB Norm and Ter mRNAs. The levels of Gl-5BoxB mRNAs were normalized to the
levels of FLuc mRNAs. Normalized levels of Gl-5BoxB Norm mRNA in the presence of
each siRNA were set to 100%. (E, F) As in Supplementary Fig S2B and S2D, respectively,

except that miRNA-targeted NMD construct, pRL-GI-CXCR4 Norm or Ter was trasnsfected.

Supplementary Fig S3. GI-CAT-1C mRNA, but not GI-CAT-1A mRNA, is efficiently
targeted for NMD. Huh-7 cells were transiently cotransfected with 0.05 pg of pRL-GI-CAT-
1A or pRL-GI-CAT-1C harboring Norm or Ter, and 0.05 pg of pCI-F. (A) Semi-quantitative
RT-PCR of GI-CAT-1A mRNAs and GI-CAT-1C mRNAs. (B) Translational efficiencies of

GI1-CAT-1A Norm mRNA and GIl-CAT-1C Norm mRNA.

Supplementary Table S1. A subset of cellular NMD substrates escapes NMD in a
miRNA/Ago2-dependent manner. (A) Transcripts commonly downregulated upon

downregulation of Ago2 in two independently performed microarray analyses. The fold-

4



changes of transcripts downregulated upon downregulation of either Ago2 or Upfl are
depicted in the Ago2 or Upfl column, respectively. The ratios of the levels of transcript upon
downregulation of both Ago2 and Upfl to the levels of transcript upon downregulation of
Ago2 are depicted in the Ago2&Upf1/Ago2 column. Cellular transcripts downregulated more
than 1.8-fold upon downregulation of Ago2 and restored more than 1.8-fold upon
downregulation of both Ago2 and Upfl are highlighted in blue. The ranges of fold-changes
are depicted as standard deviation (£) in each column. The presence of uORF at the 5’UTR is
depicted in the uORF column. (B) Transcripts commonly upregulated upon downregulation

of Ago2 in two independently performed microarray analyses.
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Figure S3
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