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M 8 : analysis of MS/MS results from affinity
AA l ! purified complexes.
X # Protein :
groups ! Notes about the depicted procedure: 1.

R | Filter )

- remove peptides that belong to several protein groups
- remove known contaminants or "reverse”

MaxQuant output for peptide intensities
and their association with a given protein
was used as the main input for computing
LTOP2 scores and enrichment. To
calculate the false discovery rate (FDR) of
the MS/MS analysis, MaxQuant builds
reverse sequence « artificial » proteins
that serve as negative controls for the
identification procedure. Reversed
sequences and common contaminants
(trypsin, keratins) were removed from
further analyses in the early steps of the
analysis.

2. A protein group corresponds to a single
protein or several proteins with very high
sequence similarity that cannot be

I Correct peptide intensity I

Method: calculate the sum of intensities for meta-peptides
defined as overlapping peptides of more than 4 residues.

Calculate protein intensity I

Method: LTOP2 (average of log2 intensity for highest intensity peptides):
- if only two intensity values are availble, use 2
- if three or more intensity values are available, use 3

[ Filter )

- remove proteins groups found less than twice among the
115 experiments ( = non reproducible quantification)

- remove protein group intensities that were not reproducibly
quantified among replicates for each purification type.

Purified sam ple/ N{lput

Normalize ) Compare V;"h:mw" protein I discriminated by peptide analysis. For
Method: Spike in aouncance ; ;
Use TEV protease LTOP2 as reference in Method: quantile normalization of input, further anglyses, we used the lqentlty Of
purified samples linear regression and correlation test the proten of the group with most
~T] T to derive an adjustment factor between LTOP2

| Correct protein intensity | and abundance ; coverage.
Method: Apply the adjustment factor calculated 1
to the LTOP2 in purified sample to compare with B Sy g 3 The TEV protegse was added m eaCh
protein abundance in the input. purification experiments with the same

[ Calculate proportion ) [ Calculate proportion ) relative amount to elute complexes from
Ratio of protein intensity in purification against the sum Proportion of abundance of a protein according to beads. This step is important to be able to
of intensities of all proteins quantified in the experiment. the sum of abundance of all proteins quantified in

compare replicates between them and the
different purification types.

a cell (5702 proteins).

TOP2 (protein X) abundance (protein X)

T(protein X) =

P(p )

- ZTOPZ all proteins \ / Zabundance all proteins 4 The Comparison Of our input LTOP2
i with the abundance data from Ho et al.
[ T DC I I 2017, allowed to calculate a factor that

enrichment(X) = m% served to adjust LTOP2 values and make
_________________________________________________ them compatible with the dynamic range

and scale of published abundance values.
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Fig. S2. N-terminal and C-terminal tagged Upfl enrich similar sets of specific proteins. a) Estimation of the levels of
overexpression for N-terminal tagged Upfl fragments, in comparison with chromosomally C-terminal tagged protein.
G6PDH was used as a loading control. Serial dilutions were used to test the ability of the immunoblot signal to estimate
protein levels. b) Enrichment values for purifications done with chromosomally C-terminal tagged Upf1 (x axis) and N-
terminally TAP tagged Upfl.
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Fig. S3. Controls of total tagged protein levels in the presence or absence of other NMD components. Total protein
extracts from the described strains were tested by immunoblot to detect the protein A part of the TAP tag. G6PDH was

used as a loading control.
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Fig. S4: Alignment of hSmg6, hSmg5, hSmg7, Ebsl and Nmd4 domains sequences. Alignment of the PIN domains of
hSmg6, hSmg5 and ScNmd4 (a), the 14-3-3 domains of hSmg6, hSmg5, hSmg7 and Ebs1 (b) and of the helical hairpin
region (HHR) of hSmg5, hSmg7 and Ebsl (292-585) (c). These alignments were obtained with the algorithm Mafft
with default parameters; colour represents percentage of identity or similarity (BLOSUMG62).
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Fig. S5. Deletion of NMD4 and EBSI stabilize a set of transcripts that is also stabilized in the absence of UPFI. a)
Workflow used for RNAseq experiments and analyses. (B) to (G) Examples of NMD substrates sequencing profiles in
WT, upfIA, nmd4A and ebsIA experiments. NMD substrates belong to different classes, intron containing (RPL28; b
and c), uORF (DAL7, DAL2; d and e), non-coding RNA (SUT439; f) and long 3’UTR (YOR304C-A; g). Profiles were
normalized using the samples median counts. For RPL28 (b and c), we represented the profile of the entire transcript
showing that the signal in the exon is similar in each strain (b). A zoom of the intron region (c) shows a higher signal in
this specific region of unspliced RPL28 in mutants by comparison of WT. H. Scatter plot of transcript log2 fold change
in upfIA against ebsIA. The dashed line represents the limit over which RNA are considered as stabilized, a value of 0.5
in log2 (1.4 fold change).
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Fig. S6. The helicase domain of Upfl alone can destabilize RPL28 pre-mRNA, an NMD reporter. Total RNA from
wild-type or upfIA strain transformed with an empty plasmid (pControl) or plasmids expressing various Upfl fragments
(see Figure 3A) was tested by reverse transcription and quantitative PCR. The levels of RPL28 pre-mRNA were

normalized using an NMD-insensitive transcript (RIM1) and an NMD efficiency score was calculated based on the
difference between a wild type and a upf1A strain.
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Fig. S7. Comparison between the canonical SURF/DECID model (a) and our extended Detector/Effector model (b) for
NMD. Orange and blue squares mark equivalent steps in both models. Light grey elements in the revised model
represent optional steps that can further enhance the NMD process under certain conditions and in specific organisms.
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Strains used in this study

Dehecq et al., Detection and degradation of nonsense-mediated mRNA decay substrates involve two distinct Upf1-bound complexes

strain

original strain

Genotype

Reference

LMA2154 (BY4741)

MATa ura3A0 his3A1 leu2A0 met15A0

Brachmann et al. 1998

LMA2155 (BY4742)

MATa ura3A0 his3A1 leu2A0 lys2A0

Brachmann et al. 1998

LMA2194 (UPF1-TAP) BY4741 NAM7-TAP::HIS3MX Ghaemmaghami et al., 2003
LMA3730 (UPF1-TAP) BY4741 NAM7-CRAP::URA3 This study

LMA2192 (UPF2-TAP) BY4741 NMD2-TAP::HIS3MX Ghaemmaghami et al., 2003
LMA3731 (UPF2-TAP) BY4741 NMD2-CRAP::URA3 This study

LMA2193 (UPF3-TAP) BY4741 UPF3-TAP::HIS3MX Ghaemmaghami et al., 2003
LMA4263 (UPF3-TAP) BY4741 UPF3-CRAP::URA3 This study

LMA3317 (NMD4-TAP) BY4741 NMD4-TAP::HIS3MX Ghaemmaghami et al., 2003
LMA3728/3729 (NMD4-TAP) BY4741 NMD4-CRAP::URA3 This study

LMA4264 (DCP1-TAP) BY4741 DCP1-TAP::HIS3MX Ghaemmaghami et al., 2003
(EBS1-TAP) BY4741 EBS1-CRAP::URA3 This study

LMA3312 (HRR25-TAP) BY4741 HRR25-TAP::HIS3MX Ghaemmaghami et al., 2003
LMA3849 (UPF1-TAP/NMD4-HA) BY4741 NAM7-CRAP::URA3 / NMD4-HA::KANMX6 This study

LMA3851 (UPF1-TAP/EBS1-HA) BY4741 NAM7-CRAP::URA3 / EBS1-HA::KANMX6 This study

LMA3852 (UPF1-TAP/EDC3) BY4741 NAM7-CRAP::URA3 / EDC3-HA::KANMX6 This study

LMA1667 (upf1A) BY4741 NAM7::KANMX6 Giaever et al., 2002
LMA1669 (upf2A) BY4741 NMD2::KANMX6 Giaever et al., 2002
LMA1671 (upf3A) BY4741 UPF3::KANMX6 Giaever et al., 2002
LMA3732 (nmd4A) BY4741 NMD4::KANMX6 Giaever et al., 2002
LMA4112 (UPF2-TAP/upf1A) BY4741 NAM7::KANMX6 / NMD2-CRAP::URA3 This study

LMA4113 (UPF3-TAP/upf1A) BY4741 NAM7::KANMX6 / UPF3-CRAP::URA3 This study

LMA4114 (NMD4-TAP/upf1A) BY4741 NAM7::KANMX6 / NMD4-CRAP::URA3 This study

LMA3739 (UPF1-TAP/upf2A) BY4741 NMD2::KANMX6 / NAM7-CRAP::URA3 This study

LMA4701/4702 (NMD4-TAP/upf2A)  (BY4741 NMD2::KANMX6 / NMD4-CRAP::URA3 This study

LMA3735 (UPF1-TAP/upf3A) BY4741 UPF3::KANMX6 / NAM7-CRAP::URA3 This study

LMA3736 (UPF1-TAP/nmd4A) BY4741 NMD4::KANMX6 / NAM7-CRAP::URA3 This study

LMA4523 (upf1A/upf2A) BY4741 NAM7::HIS3MX / NMD2::KANMX6 This study

LMA4524 (upf1A/upf3A) BY4741 NAM7::HIS3MX / UPF3::KANMX6 This study

LMA4525 (upf1A/ebs1A) BY4741 NAM7::HIS3MX / EBS1::KANMX6 This study

LMA4678 (upf1A/nmd4A) BY4741 NAM7::HIS3MX / NMD4::KANMX6 This study

LMA3853/3854 (nmd4A/ebs1A) BY4742 NMD4::ProMFalpha2NAT / EBS1::KANMX6 This study




Plasmids used in this study

Dehecq et al., Detection and degradation of nonsense-mediated mRNA decay substrates involve two distinct Upf1-bound complexes

CS1429 DAL7_fwQ
CS1430_DAL7_nvQ
CS1359_fw_NAM7_2_pTM189Not

CS1361_rv_NAM7_208_pTM189Notv1

CS1362_fw_NAM7_s208_pTM189Not

CS1364_rv_NAM7_971_pTM189Notv2

CS1393_rv_UPF1_853STOP_pTM189
Notv2

real time PCR forward primer
real time PCR reverse primer
construction oligonucleotide

construction oligonucleotide

construction oligonucleotide

construction oligonucleotide

construction oligonucleotide

Plasmid Description and ID (yeast marker) Reference

pRS316 pRS316 (URA3) Sikorski & Hieter, 1989
PCM189-NTAP pl.1233 (H1) (URA3) This study
pPCM189-NTAP-NAM7-FL pl.1442 (TAP-UPF1-FL) (URA3) This study
pPCM189-NTAP-NAM7-CH pl.1443 (TAP-UPF1-CH) (URA3) This study
pPCM189-NTAP-NAM7-NoCH pl.1444 (TAP-UPF1-Cter) (URA3) This study

pPCM189-NTAP-Upf1 2-853 pl.1521 (TAP-UPF1-NoSQ) (URA3) This study
pCM189-NTAP-Upf1 208-853 pl.1522 (TAP-UPF1-Cter-NoSQ) (URA3) This study

pDEST14-NAM7 pl.1350 — Gateway destination vector This study

PDONR201-NAM7 pl.1330 — Gateway source vector This study
pCRBIlunt-CRAP(6-HisTAP) pl.1287 — TAP to CRAP cassette vector This study
Oligonucleotides used in this study

Oligonucleotide Usage Sequence
(CS887_fw_RPL28intron real time PCR forward primer CCATCTCACTGTTGAGACGG
(CS888_rv_RPL28intron real time PCR reverse primer CTCAGTTTGCGATGGAAGAG
(CS889_rv_RPL28exon2 real time PCR reverse primer ATGTTGACCACCGGCCATAC
(CS946_RPL28_fw_exonoverlapQPCR real time PCR forward primer TCACGTCTCAGCCGGTAAAG
CS1076_fw_RIM1Qex1ex2 real time PCR forward primer GTTAGAAAAGGCGCTTTGGTATATG
(CS1077_rv_RIM1QRTex2 real time PCR reverse primer AACCGTCGTCTCTCTCGAAG

TGAAACTTTGCCAGCGGCCTTC
TCCCAACGACCACAGTTCAAACC

ttaagaaaatctcatcctccggggeacttGATgegG
TCGGTTCCGGTTCTCACAC
ATAACTAATTACATGATGCGGCCCTC
CTGCAGGGCTTAATTGGATCTCCATT
TTGCCTC
ttaagaaaatctcatcctccggggeacttGATgegA
ATAAAGACGCTACAATTAATGATATT
GACG
ATAACTAATTACATGATGCGGCCCTC
CTGCAGGGCTTATATTCCCAAATTGC
TGAAGTC
ATAACTAATTACATGATGCGGCCCTC
CTGCAGGGCTTActgaggacgaactaattga
ac




