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Supplementary Fig. 6

Supplementary Fig. 6 Analysis of (CGA),-mRNAs, related to Fig. 6. a Partial sequence of
(CGA),-mRNA showing region upstream the four CGA rare codons. Positioning of probes
prH is indicated. b 1.4% agarose gel followed by northern blotting analysis using probe prB
showing steady state levels of RNAs in dom34 and other indicated mutant strains. Full length
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(CGA),-mRNA is noted FL, and the 3°’-NGD RNAs are indicated. ¢ 3’- RACE. The region of
potential endonucleolytic cleavage, the 3’- and 5’-NGD RNAs are indicated. The putative 3’-
extremity is shown ligated to the universal miRNA linker (NEB). Sequence of reverse primer
prG and PCR primer prK are indicated. d Chromatogram representing sequences obtained
from 3’-RACE experiments performed on total RNA from ski2 mutant cells and the three
cleavage clusters C1, C2 and C3. The asterisk indicates one nucleotide A mismatch found in
sequences. e Primer extension experiments using probe prB to determine the 5’-end of the
mRNA containing two contiguous CGA rare codons as described previously3. A schematic
view of the ribosome positioning on this mRNA is shown below and Xrnl-specific arrest is
indicated by a magenta arrowhead. Arrests dependent on Xrnl/Dxol activities are also
indicated by blue arrowheads. Source data are provided as a Source Data file.
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Supplementary Methods

Yeast Media. Strains were grown in YPD medium or in synthetic minimum media (SD)4.
Minimal media was completed for auxotrophy, leucine, histidine and/or uracil were omitted to
keep selection for plasmids when necessary. 200 xg/ml G418 Sulfate (Geniticin, American
Bioanalytical), 100 u g/ml Hygromycin B (Sigma-Aldrich) and 100 x g/ml ClonNat (Werner
Bioagents) were added in YPD media plates to select for KanMX4, HphMX4 and NatMX6
respectively.

Strains used in this study. Mutant strains were generated by the one-step gene replacement
using PCR fragment of the NatMX6 cassette amplified from plasmid pFA6a-natMX65 ,with

HphMX4 containing cassette amplified from pAG326 or by the KanMX6 cassette amplified
by PCR from plasmid pFA6a-kanMX6 respectively. Correct integration was confirmed by
PCR with primers. See Supplementary Table 1 for strains, and Supplementary Table 2 for
used primers.

Plasmids used in this study. Yeast plasmids used in this study were constructed using
standard molecular biology procedures. To construct pLB138 (mRNA1RZ) and pLB127

((CGA),-mRNA), p415ADH17 was first digested by Spel-Xhol. DNA fragments containing

URA3 were amplified by PCR from pRS3>168 using primers 01b592-01b593 and digested by
Spel-BamHI. In parallel, oligonucleotides olb-ins1-f and olb-ins1-r were annealed. All DNA
fragments were ligated to build pADH1-URA3. pADH1-URA3 was then digested by BspEI-
Ndel. Genomic DNA was amplified using primers olb594-0lb596 and digested by BamHI-
Ndel in order to insert an additional ORF (ORF2) in the 3’-region of URA3. In parallel, in
order to insert a ribozyme sequence (Rz) just downstream URA3 sequence, oligonucleotides
0lb625 and olb626 were annealed and all DNA fragments were ligated to form pADHI-
URA3-Rz-ORF2. To insert 4 CGA codons, oligonucleotides olb640 and olb641 were
annealed and all DNA fragments were ligated to form pADHI1-URA3-(CGA),-ORF2.
Additionally, oligonucleotides olb-2HA-f and olb-2HA-r were annealed and cloned into
pADH1-URA3-Rz-ORF2 or pADHI1-URA3-(CGA)4-ORF2 (Xbal-Spel digestion). The
resulting plasmids p415SADH1-2HA-URA3-Rz-ORF2 and p415ADHI1-2HA-URA3-(CGA),-
ORF2 were named p138 and p127 respectively. The resulting ORF sequence of the mRNA
with 3’-Rz insertion is shown in Supplementary Fig. la. Plasmids pDxoly; and pDxol,,,
used for the expression in vivo of WT Dxol-Flag or of a catalytic mutant of Dxol (E260A
D262A) were both created using synthetized DNAs (Genecust) cloned in Sall- Xbal sites of
pRS313 (synthetized DNA sequences in Table S4). Thermocompetent NEB 10-beta E. coli
(NEB) were used for cloning; all the plasmids were verified by sequencing (Eurofins
Genomics).
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Supplementary Tables

Supplementary Table 1. Strains used in this study

Supplementary Table 2. Oligonucleotides used in this study

Supplementary Table 3. Synthetized DNA DXO1 sequences for plasmid constructions

Supplementary Table 4. Plasmids used in this study
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Supplementary Table 1

Name |alias genotype ref.
BY4741 |WT MATa his3Al leu2 AO met15A0 ura3A0 euroscarf
Y05329 | dom34 MATa his3Al leu2 A0 met15A0 ura3A0 euroscarf
dom34::kanMX4
BY 11756 | met22 MATa his3A41 leu2 40 lys2A40 ura3A0 euroscarf
met22::kanMX4
Y04540 | xrnl MATa his3Al leu2 A0 met15A0 ura3A0 euroscarf
xrnl ::kanMX4
Y05307 | ski2 MATa his3Al leu2 A0 met15A0 ura3A0 euroscarf
ski2::kanM X4
YLBI152 |dxol MATa his3Al leu2 AO met15A0 ura3A0 euroscarf
dxol ::kanMX4
YLB177 | met22 xrnl MATa his3A41 leu240 lys240 ura340 this study | derived from
met22::kanMX4 xrnl ::hphMX4 BY11756
YLBO082 | ski2 dom34 MATa his3A1 leu2A40 lys240 ura340 this study | derived from
ski2::kanMX4 dom34::natMX6 Y05307
YLBO083 | xrnl dom34 MATa his3A1 leu2A40 lys240 ura340 this study | derived from
xrnl ::kanMX4 dom34: :natMX6 Y04540
YLBO084 | met22 dom34 | MATa his3A41 leu2 A0 lys240 ura340 this study | derived from
met22::kanMX4 dom34::natMX6 BY11756
YLB178 | dxol dom34 MATa his3Al leu2 A0 met15A0 ura3A0 this study | derived from
dxol ::kanMX4 dom34::natMX6 YLB152
YLB179 | xrnl dxol MATa his3Al leu2 A0 met15A0 ura3A0 this study | derived from
dom34 dxol ::kanMX4 xrnl : :hphMX4 dom34::natMX6 YLB178
YLB176 | xrnl met22 MATa his3A1 leu2A40 lys240 ura340 this study | derived from
dom34 met22::kanMX4 dom34::natMX6 xrnl ::hphMX4 YLB177
YLB302 | ltnl dom34 MATa his3Al leu2 A0 met15A0 ura3A0 this study | derived from
Itnl : :kanMX4 dom34::natMX6 Y04540
YLB303 | hel2 dom34 MATa his3Al leu2 A0 met15A0 ura3AO this study | derived from
hel2::kanMX4 dom34::natMX6 Y04540
YJC432 | dcp2 MATa his3Al leu2 AO met15A0 ura3A0 Jeff Coller |9
dep2::neoMX
YLB156 | dcp2 dom34 MATa his3Al leu2 AO met15A0 ura3A0 this study
dep2::neoMX dom34::natMX6
YJH682 | WT MATa leu2-3 112 trpl-1 canl-100 ura3-1 ade2- | Jay 10,11
1 his3-11,15 Hesselberth
YJH835 | trll MATa leu2-3 112 trpl-1 canl-100 ura3-1 ade2- | Jay 10,11
1 his3-11,15 trll::KanMX (pAG424-10x-tRNA) | Hesselberth
YLB313 | dom34 MATa leu2-3 112 trpl-1 canl-100 ura3-1 ade2- | this study
1 his3-11,15 dom34::NatMX
YLB317 | trll dom34 MATa leu2-3 112 trpl-1 canl-100 ura3-1 ade2- | this study
1 his3-11,15 trll::KanMX (pAG424-10x-tRNA)
dom34::NatMX
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Supplementary Table 2
Name alias | Oligo used for Sequence 5'to 3'
. CATTCGTTGCTGCATCGTTGTCATTTIGTTCAATTATCGCATTCCTATCATAGCAAAAATCG
0lb495 DOM34 deletion by natMX6 GATCCCCGGGTTAATTAA
_ CGATTTATTATAGGGTTGCAAATTTTATGTGTACATTACTITTTICTTACATAGTAAATCGA
0lb496 DOM34 deletion by natMX6 ATTCGAGCTCGTTTAAAC
0lb497 DOM34 deletion verification | GCGTCATCTTCTAACACCG
0lb498 DOM34 deletion verification | GTGAACAGGTTCAGACAACTTCAAAGC
S XRN! deltion by tphvixa | GTTTATTTTCTAAAGGATACTGTCTTCTTCCGTACTTATAATCGGGTTCACGATCTGTTTAG
CTTGCCTTG
. CAATCCCCATTTGTTATAAGCTTTTTCTTAACAAGATCAACGATTAAATACCTCGTTTTCGA
olb373 XRNI1 deletion by hphMX4 CACTGGATG
0lb379 XRNI deletion verification CTATTCTCACGATTAATGGTC
0lb380 XRNI deletion verification ATGGGAGACGTGCAAAAGC
olb561 SKI2 deletion verification GGAACGGATAGAGGTTTGAAAAAGG
0lb562 SKI2 deletion verification GCTTTGGTTCATCGGTGCTC
0lb978 DXO1 deletion verification CCGCAATTTTCGCAGCATG
0lb979 DXO1 deletion verification GGTTTACGCATTGCTTTTCATAG
Construction of pLB138
olb592 (ORAS s Uk A3 Spel) | GACATACTAGTATGTCGAAAGCTACATATAAGGAACG
Construction of pLB138
olb593 (URAS meenURAS. Bamily | GACATGGATCCTGCTCCAGCACCAGCACCAGCACCTGCTCCGTTTTGCTGGCCGCATC
olb Tns1-f eertin ¥ of URA3Belll- | 5 A TCCCCAGTAGATCTTCGTGGGTGACATATGCCCGGGCTCGAGTGATAAG
olb Insl-r ;\‘;ZZ‘ITS‘I‘ZQ of URA3Belll- | 170G ACTTATCACTCGAGCCCGGGCATATGTCACCCACGAAGATCTACTGGG
Construction of pLB138
olbs94 (downstream ORF of GACATGGATCCGGAGCAGGTGCTGGTGCTGGTGCTGGAGCAATGCAGATCTTCGTCAAGACG
URA3_BamHI1])
Construction of pLB138
olb596 (downstream ORF of GATACCATATGTCAACCACCTCTTAGTCTTAAGAC
URA_Ndell)
olb625 ﬁ‘;gi‘f{‘)‘]f)""“ of PLBI38 (RZ | CGGATCCACCGTCACGCGTTGTGTTTACGCGTCTGATGAGTCCGTGAGGACGAAACGGTG
olb626 ﬁ‘;gft‘:)‘]f)""“ of PLBI38 (RZ | 5 ATCCACCGTTTCGTCCTCACGGACTCATCAGACGCGTAAACACAACGCGTGACGGTGGAT
0lb640 (Cc"giff;‘s‘;‘:t?;n‘;m 127 CCGGAGCAGGTGCTGGTGCTGGTGCTGGAGCACGACGACGACGAATGCA
olb641 (Cc"gﬂ‘f:s‘::t?;nﬁm 1278 GATCTGCATTCGTCGTCGTCGTGCTCCAGCACCAGCACCAGCACCTGCT
AL o aHA i XbalSodl CTAGAGGATCTATGTACCCATACGACGTCCCAGACTACGCTTACCCATACGATGTTCCAGAT
© i s P TACGCCGGATCCA
o tAT oA i Xbal ol CTAGTGGATCCGGCGTAATCTGGAACATCGTATGGGTAAGCGTAGTCTGGGACGTCGTATGG
Ob-eA 5¢ P GTACATAGATCCT
olb138-rev Construction of pLB138 CTTCCCAGCCTGCTTTTC
olb138-22f (Cv‘v’i':fl“gfg'l‘g“gf’:eg)LB 13822 | GCTGGGAAGAAGCAUAUUUGAGAAGAUGGGCCAGCAAAACGGAGC
Construction of pPLBI38-23 | 51G,G6A AGAAAGCAUAUUCUAGAAGAUGGCCAGCAAAACGGAGC
olb138-23f (with olb138-rev)
Construction of pLBI38-24 | 51 GGGAAGAGCAUAUAGAUUUUUUUGCGGCCAGCAAAACGGAGC
olb138-24f (with olb138-rev)
olb917 prA probe of mRNA1 ACGGTGGATCCGGATCCTGCTC
0lb622 prB probe of mRNA CCGGGCATATGTCAACCACCTC
olb621 prC | probe of mRNAI GGCGTAATCTGGAACATCGTATG
0lb994 prD probe of mRNA1 CGTTTTGCTGGCCGCATCTTCTC
complememary sequence to
0lb937 prE universal miRNA cloning ATTGATGGTGCCTACAG
linker
probe of mRNA1 , PCR
pirmer for 3' RNA ligae GCTAAGGTAGAGGGTGAAC
olb1101 prF mediated RACE
0lb1058 prG probe of mMRNAT mRNA AATATGCTTCCCAGCCTG
olbl1117 prH | probe of mRNA-CGA4 GCTGGCCGCATCTTCTC
for primer extension on
JIb033 i | mRNACOAS GTTGTCGATGGTATCGGAAGATTC
probe of RNA-CGA4 , PCR
pirmer for 3' RNA ligase GCAGGCTGGGAAGCATAT
olb1104 prK mediated RACE
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Supplementary Table 2 (continued)

Name alias | Oligo used for Sequence 5'to 3'

0lb378 scR1 | detection of scR1 mRNA GTCTAGCCGCGAGGAAGG

0lb258 255 | detection of 258 rRNA ATCCGCTAAGGAGTGTGTAACAACTCACC
olb18S 185 | detection of 18S rRNA AGCCATTCGCAGTTTCACTG

olb959 58 detection of 5S rRNA CTACTCGGTCAGGCTCTTAC

olbl112 sgs | detection of 5.85 rRNA CCAAGAGATCCGTTGTTGAAAG
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Supplementary Table 3

Sequences
Synthetized DNA sequences

Sc WT Dxo1 used forconstruction of pDxolwt
GTCGACGAGACACTAAGCTGCTTTTTGATCTGTGCTGAGCTGAGTGTCCTACCATATGATCACTCTTGTATCGTCTACTT
ATAGAGGTTGTTAGTACCAACCTGCAAATACAATTGTTGGACCATACTACCACAAAAGGTTCTTTTCGTTGGTGTATCCT
CACAAATAATGATTATTCCACCAAAATCACCAAATTATTGTGTCAAACTAACTGGGATTACCCCACTATTGATTTTTCCA
GTTTTTCCGCAATTTTCGCAGCATGTTTTACTTTTATAATGGCATTGTTGCATTACAGCGCCAGTTGTAGGTATCGATGA
TTTTATGTCAAAGTTTTCTTTCTAGCCAAACTCAGTTATGTCAACTGAACAAGATGCTGTTCTTGGATTGGCCAAAGATT
TAGAAGGTATAAATTTGCTTACTGTGCCCAATCTCGAGAGAGGACACCAAAGTAAATTATGCAAAGAGAAAACTACTTCT
GATTCATCTTCGTCAAGGAAGCCTTCACAACAGAGAGACAATTATAGAAAGAGACGTCCGAAACTTATATGTATCCCATA
TACGTCTTTTCTGCATACTGGTATGCACAATTTTTTGACGAAACCACCAAGAGATATATTTCATGAAAGTAAAGAAGTAG
CTCTGTTTACCAATGGCCGGGCTTATACAATCCTACGCAAAGACCTTATACCAAATTTGAAAGAAAGTATTGCTGAATTG
TATGAAAGCTCGCTTCTTGAGGCAAAAAAGCGGAAAGTCCCGTATTTAGGCCATGACTTATTTGCTAATATTGATGAGTT
CGTTCCCATGACAATATCCGAATTAGATAGTGTATCACCGTGTTTTTCATACATTGAGAACTGGATACTAGATAATCCTG
GTAAGGATTTTAAGATCGGCAAGAAATTTACTGTTGTAACCACAAGACATCATATCGTAGATTTGACTATGCATCTCTTT
AACAGGCGAAATAGACAAACGTCACTAATTGTAACTTATATGGGGGCGGGCCTTCTTTCATTTTGCAGAAATGTAAAAAA
AGATTCTCAAATGTCCAAAGAGGGCATTTATTCAAATGATCCAAATATGAAGAAAATTTGCTATTCAGGATTTGAATTTG
AAAATTGGGTAACCGAAAATTCCAAAGTCGCTGATTTAACTGGCTCTAAATGTCCTATTTTTTCTCTTGTAGAGAGTAAA
CTTTCAGAAGAAATTGGTCTTTTAATTCGCTGCGAAATGGATGCATTCAATCCTGTTTCGGAGACAAACACAGAACTAAA
GTGTTTTGCCCCATTATCAATGCACAATTCCAATCATAGGAGAAAACTTCTGAAAACGTGGGTACAGACGGGTTTATTAC
CGAACTCAGATATCATGATAGGTTTGAGGGACAGTCATAGCGGTCAATTACTAGACATTCAATGGTACTCAAGGGACTTA
TTATGTAAGAAATTCAATCACCCAGGTCTACCTACAAATAAAAAGGAACTTAACTATAATGCCCAAATTGCGGTAGAATG
GTGTCATTATTGTATTGAAGCAATTTGTAAGCTGGTGGAGGCAAATATCTCTGACTATAGCAGTACAAAACCAGAATCAT
TTGAAATCGGTATAGATACTAACAACGCCATCGTCATCACTAAACTTAAGACTACTCCAAGAAACGTAGAATTATTTGGA
ATGggatccggtgctggtgectggtgetggagcagattataaagatgacgatgacaaggactacaaggacgatgatgacaa
aggatccTAGTAAAGACGTGTATAATATATAATACTTTTCCGAGAAATATTTCATTTTCATTTTCGTAAAGTTGTTAACT
ACGCTAAATATTAGTACTTTTCTTAAATTTATATGGGGAGCCCTTTTTTTCTATGAAAAGCAATGCGTAAACCAAATAAG
CAGAATTTTGTAATAGATGAGCAACAATACTGAGAAGGTGATAACTATAAATTTATGTGGGTAGTACGATACCAGAATAC
ATTGGAAGATGGCTCTATTAGCTTTATATCATGTTGTCTTCAGGCCTTCAAAACTTATAGTATAGGTAGATCATCTAGA

Sc Dxol mutant used for construction of pDxolmut (E260A/D262A)
GTCGACGAGACACTAAGCTGCTTTTTGATCTGTGCTGAGCTGAGTGTCCTACCATATGATCACTCTTGTATCGTCTACTT
ATAGAGGTTGTTAGTACCAACCTGCAAATACAATTGTTGGACCATACTACCACAAAAGGTTCTTTTCGTTGGTGTATCCT
CACAAATAATGATTATTCCACCAAAATCACCAAATTATTGTGTCAAACTAACTGGGATTACCCCACTATTGATTTTTCCA
GTTTTTCCGCAATTTTCGCAGCATGTTTTACTTTTATAATGGCATTGTTGCATTACAGCGCCAGTTGTAGGTATCGATGA
TTTTATGTCAAAGTTTTCTTTCTAGCCAAACTCAGTTATGTCAACTGAACAAGATGCTGTTCTTGGATTGGCCAAAGATT
TAGAAGGTATAAATTTGCTTACTGTGCCCAATCTCGAGAGAGGACACCAAAGTAAATTATGCAAAGAGAAAACTACTTCT
GATTCATCTTCGTCAAGGAAGCCTTCACAACAGAGAGACAATTATAGAAAGAGACGTCCGAAACTTATATGTATCCCATA
TACGTCTTTTCTGCATACTGGTATGCACAATTTTTTGACGAAACCACCAAGAGATATATTTCATGAAAGTAAAGAAGTAG
CTCTGTTTACCAATGGCCGGGCTTATACAATCCTACGCAAAGACCTTATACCAAATTTGAAAGAAAGTATTGCTGAATTG
TATGAAAGCTCGCTTCTTGAGGCAAAAAAGCGGAAAGTCCCGTATTTAGGCCATGACTTATTTGCTAATATTGATGAGTT
CGTTCCCATGACAATATCCGAATTAGATAGTGTATCACCGTGTTTTTCATACATTGAGAACTGGATACTAGATAATCCTG
GTAAGGATTTTAAGATCGGCAAGAAATTTACTGTTGTAACCACAAGACATCATATCGTAGATTTGACTATGCATCTCTTT
AACAGGCGAAATAGACAAACGTCACTAATTGTAACTTATATGGGGGCGGGCCTTCTTTCATTTTGCAGAAATGTAAAAAA
AGATTCTCAAATGTCCAAAGAGGGCATTTATTCAAATGATCCAAATATGAAGAAAATTTGCTATTCAGGATTTGAATTTG
AAAATTGGGTAACCGAAAATTCCAAAGTCGCTGATTTAACTGGCTCTAAATGTCCTATTTTTTCTCTTGTAGAGAGTAAA
CTTTCAGAAGAAATTGGTCTTTTAATTCGCTGCGCTATGGCTGCATTCAATCCTGTTTCGGAGACAAACACAGAACTAAA
GTGTTTTGCCCCATTATCAATGCACAATTCCAATCATAGGAGAAAACTTCTGAAAACGTGGGTACAGACGGGTTTATTAC
CGAACTCAGATATCATGATAGGTTTGAGGGACAGTCATAGCGGTCAATTACTAGACATTCAATGGTACTCAAGGGACTTA
TTATGTAAGAAATTCAATCACCCAGGTCTACCTACAAATAAAAAGGAACTTAACTATAATGCCCAAATTGCGGTAGAATG
GTGTCATTATTGTATTGAAGCAATTTGTAAGCTGGTGGAGGCAAATATCTCTGACTATAGCAGTACAAAACCAGAATCAT
TTGAAATCGGTATAGATACTAACAACGCCATCGTCATCACTAAACTTAAGACTACTCCAAGAAACGTAGAATTATTTGGA
ATGggatccggtgctggtgectggtgetggagcagattataaagatgacgatgacaaggactacaaggacgatgatgacaa
aggatccTAGTAAAGACGTGTATAATATATAATACTTTTCCGAGAAATATTTCATTTTCATTTTCGTAAAGTTGTTAACT
ACGCTAAATATTAGTACTTTTCTTAAATTTATATGGGGAGCCCTTTTTTTCTATGAAAAGCAATGCGTAAACCAAATAAG
CAGAATTTTGTAATAGATGAGCAACAATACTGAGAAGGTGATAACTATAAATTTATGTGGGTAGTACGATACCAGAATAC
ATTGGAAGATGGCTCTATTAGCTTTATATCATGTTGTCTTCAGGCCTTCAAAACTTATAGTATAGGTAGATCATCTAGA
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Supplementary Table 4
Plasmid Description Marker | Reference
pl38 expression of RNAIRz LEU2 .

This study
pl27 expression of (CGA)4-mRNA LEU2 This study
pl27T expression of (CGA)2-mRNA LEU2 | This stu dy
pDxolWT expression of Dxol of S. cerevisiae from pRS313 plasmid derivative | HIS3 This study
pDxolmut expression of a catalytic mutant of Dxol of S. cerevisiae from HIS3

pRS313 plasmid derivative This study
pFA6a-natMX6 | natMX6 confers resistance to nourseothricin 5
pAG32 hphMX4 confers resistance to hygromycin B 6
pRS316 Centromeric URA3 |3
pRS313 Centromeric HIS3 8
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