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SUPPLEMENTARY DATA
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EMCV <I| RES>- CCGAACCACGGGEGACGTGGTTTTCCTTTGAAAAACACGATGATAATAT GGCCACAACCAT GGAACAAGAGACT TGCGCGCACTCTCTCACTTTTGAGGAATGCCCAAAATGCTCTGCTCTAC

AE012 GGGAATTCGTGGT TTTCCTTTGAAAAACACGAT GATAATAT GGCCACAACCAT GGAACAAGAGACT TGCGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE12 GGGAATTCGTGGT TTTCCTTTGAAAAACACG: aGATAATAT GGCCACAACCAT GGAACAAGAGACT TGCGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE1 GGGAATTCGTGGT TTTCCTTTGAAAAACACG: aGATAATATGGCCACAACCH aGGAACAAGAGACT TGCGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE2 GGGAATTCGTGGTTTTCCTTTGAAAAACACG aGATAATt a GGCCACAACCAT GGAACAAGAGACT TGCGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE GCGAATTCGTGGTTTTCCTTTGAAAAACACG: aGATAATt aGGCCACAACCE aGGAACAAGAGACT TGCGCGCACTCTCTCACTTTTGAGGAATGCCCAAAATCCTCTCCTCTAC
AEQ2 GGGAATTCGTGGT TTTCCTTTGAAAAACACGAT GATAATt a GGCCACAACCAT GGAACAAGAGACT TGCGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC

AE112  GGGAATTCGIGGITTTCCTTTGAAAAACACG aGat aat at ggccgATAATATGGCCACAACCATGGAACAAGAGACT TGCGCGCACT CTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE121 GGGAATTCGIGGITTTCCTTTGAAAAACACG aGATAATATGGCCACAACCATGGAAgat aat at ggcc ACAACCACGGAACGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE122  GGGAATTCGIGGTITTTCCTTTGAAAAACACG aGATAATATGGCCACAACCATGGaaacaaccat ggAACAAGAGACT TGCGCGCACTCTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC

AEldel 2 GCGAATTCGTGGT TTTCCTTTGAAAAACACG: aGATAATATGG - - - - - CCATGGAACAAGAGACTTGCGCGCACTCTCTCACTTTTGAGGAAT GCCCCAAAATGCTCTGCTCTAC
AEli ns2 GGGAATTCGTGGT TTTCCTTTGAAAAACACE aGATAATATGGECCACaaccgccac AACCAT GGAACAAGAGACT TGCGCGCACT CTCTCACT TTTGAGGAAT GCCCAAAATGCTCTGCTCTAC
AE12UVBRA GGGAATTCGTGGTTTTCCTTTGAAAAACACG: aGATAATATGGCCAt CAACCAT GGAACAAT CT TCGCAAGT GGCAAAAGCT GCAACT CAGGGGGAGCT CCTCGAAGCTCTGTAG

Figure S1. Nucleotide sequences AE012 plasmid and its derivatives. Only the fragrmere shown that correspond to RNA transcriptsr(ftbe 5’ end to
the toe-printing primer annealing site, which_isidie-underlinell The EMCV coding region (with all extensions oodfications) is inbold. ATG codons
within the initiation region are_underline®lucleotides absent from the origineE012 sequence are shown in lower case letterdaEElRUMBRA, the
umbravirus ORF3/4 region ed. Note thathe latter case “AUG11” and “AUG12” are in diffetereading frames due to additional “T” insertion
between them.



GL3- Fl uc 64 nt GCGAGCTTATCGATACCGT CGACCTCGAATCACTAGTCAGCTGGAATTCGTTGGTAAAGCCACC » » » rmm e mmmeme e e e e ATCGAAGACGCCAAAAACATAAAG. . .

1uORF-Flucl 73 nt GGCTAGGCTTGGCAT TCCGGTAGGCAT CGCATTCCGGTACT GAATTGATCTGGAATTCGTTGGTAAAGCCACC - « « » s s rmee s e e e ATCGAAGACGCCAAAAACATAAAG. . .
1uAUG Fl ucl 81 nt GGGAGCTTATCGATACCGT CGACCTCGAATCACTAGT CAGCT GGAAT TCGT TGGT AAAGCCACCAT CCCATCAT CATCATCAT CGAAGACGCCAAAAACATAAAG. . .
CDK4 146 nt

GGTGTGTCTAT CGTCBGE0CCT CTGOGT CCAGCT GCTCCGGACCGAGCT CGGGT GTHIEGEE00G A GAACCGECT COGEGGE0CC0GAT AACGEGCOGCOCCCACAGCACCOCGERCT GROGT GAGGGT CTCCCT TGATCTGAGAA
CGGCTAAGCTTGACGOCAAAAACATAAAG . .

CCAAAAACATAAAAG . .

MDM2 307 nt

GGTAGGGEGEGECECECACCGAGGECACCGECEECGAGCT TAECTGCT TCTGEGEGECCT GT GT GECCCT GT GT GT CGGAAAGAT CGAGCAAGAAGCCGAGCCCGAGGEEGECEECCECGACCCCT CTGACCGAGAT CCTGCTGCTTTCGCAGCCA
GGAGCACCGT CCCT CCCCCGAT TAGT GCGTACGAGCGCCCAGT GCCCTGECCCGGRAGAGT GGAAT CAT CCCCGAGECCCAGEECGT CGT GCTTCCECECGECCCCGT GAAGGAAACT GEEGAGT CTTGAGEGACCCCCGACTCCAAGC
GCGAAAACCCCGGAT CGGT GAGGAGCAGGCAAAT GT GCAATACCAACAT GT CTAAGCTTGACGCCAAAAACATAAAG. . .

PNRC2 414 nt

GGGCTGCCGACTCCATTTTGT CCGGTAGAGCCAGAAGGAGAAGGT CGGEGT TGTAGAAGCT GEGGT GECCGECAGCT CCCTCATCGGT GT TCGTGGECT TTGT CGGT CCGT GCCT CGT CTCT CCCT GGAAAGGGAGGGAGECT TCGACG
TCGAGAGGGAGCCGCTGCCGCGT TAGT TCCGAGCT TGAAGT CACTAGGACT TCTCTCAAACT TGT GT GCT GAGGAGACT CAGAT GT TGECCT CAGCT CCTAGGCT GAACT CAGCAGAT CGECCCATGAAAACT TCTGTATTGAGACA
AAGGAAGGGATCTGT CAGAAAGCAACACT TGT TATCT TGGEGECT TGECAGCAAGGAAGAGGACAGGT AGT GGAGAT CCT GCAAT CT GAAAAGCAGACT GAAAGGT GACAAAGAAGCT GACCAT GGAAGACGCCAAAAACATAAAG. . .

el F2D 123 nt
GCTTTTCGCGECCEEECCCCAGCAT ECCT GCCCCCACGEECT GAGEECCTGECAGCTGCTGCGCCCTCECT TTCT TGACAT TCCCTGECT TCTGTGCTCTCTTCCCCAGGECCACCCCAGCAGACAT GTTTGCCAAGGCCTTTCGEGTC
AAGT CCAACACGGCCAT CAAGCT GGCCACGGAAGACGCCAAAAACATAAAG. . .

ATF4 285 nt

GGGTTTCTACTTTGCCCGCCCACAGATGTAGTTTTCTCTGCGCGT GTGCGT TTTCCCT CCTCCCCCGCCCT CAGEGT CCACGECCACCAT CGCGT AT TAGGGEGECAGCAGT GCCT GCGECAGCAT TGECCT TTGCAGCGGECGECAGCA
GCACCAGGCT CTGCAGCGGECAACCCCCAGCGGECT TAAGCCAT CGCGECT TCTCACGGECAT TCAGCAGCAGCGI TGCT GTAACCGACAAAGACACCT TCGAATTAAGCACAT TCCT CGATTCCAGCAAAGCACCGCAACCAT CGAAGAC
GCCAAAAACATAAAG . .

UCP2 383 nt

GGEGECACT GCGAAGCCCAGCT GCGCGCGECCT TAEGAT TGACT GT CCACGCT CGCCCGGECT CGT CCGACGCGCCCT CCGCCAGCCGACAGACACAGCCGCACGCACT GCCGT GT TCTCCCTGCGGECT CGGACACATAGTATCGACCATTA
GGIGI TTCGTCTCCCACCCATTTTCTATGGAAAACCAAGGGEGAT CGEGECCAT GATAGCCACT GGCAGCT TTGAAGAACGEGACACCT TTAGAGAAGCT TGATCT TGGAGGCCT CACCGT GAGACCT TACAAAGCCGGATTCCGECAG
AGTTCCTCTATCTCGTCTTGI TGCTGATTAAAGGT GCCCCTGTCTCCAGT TTTTCTCCAT CTCCTGGGACGT AGCAGGAAAT CAGCACCAT CGAAGACGCCAAAAACATAAAG. . .

UCP2mut 383 nt

GGGCACT GCGAAGCCCAGCT GCGCGCGCCT TGEGAT TGACT GT CCACGCT CGCCCGGECT CGT CCGACGCGCCCT CCGCCAGCCGACAGACACAGCCGCACGCACT GCCGT GT TCTCCCTGCGGECT CGGACACATAGTAgGACCATTA
GGTGTTTCGTCTCCCACCCATTTTCTAg GGAAAACCAAGGGEGAT CGGGCCAY GATAGCCACT GGCAGCT TTGAAGAACGGGACACCT TTAGAGAAGCT TGAT CT TGGAGGCCT CACCGT GAGACCT TACAAAGCCGGAT TCCGGCAG
AGTTCCTCTATCTCGTCTTGI TGCTGAT TAAAGGT GCCCCTGT CTCCAGT TTTTCTCCATCTCCTGGGACGT AGCAGGAAAT CAGCACCAT CGAAGACGCCAAAAACATAAAG. . .

(CA) UORF-Fl uc 37 nt  GGAACAACAACAACAACAAAAT GACACAAACACACT GATCGAAGACGCCAAAAACATAAAG. . .
(CA) -Fl uc 37 nt  GGAACAACAACAACAACAAAAgt ACACAAACACACT GATCGAAGACGCCAAAAACATAAAG. . .

Figure S2. cDNAs of reporter mRNAs used for thevitro translation assay. Artificial and reporter seq@snardtalized, CDSs are shown inold, uORFs are
shadowed, Firefly luciferase sequence is in yellstart sites are shown imeen, the corresponding stop codons aredth. The 5 UTR lengths are indicated.
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Figure S3. Toe-printing analysis of 48S complexes assemlitedRRL on mRNAs with different
combinations ofAE012-derived initiating regions. ‘@-capped mRNAs were incubated in RRL with
2 mM GMPPNmRVg for 10 min. The 48S complexes are detectedalabt AUG codons of th&aE012
MRNA derivatives irrespective of a number of preegdAUG codons. Schematic representation of the

initiation regions is shown on the right.
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Figure $4. Time course of 48S formation at AUG codons of Ali012 andAEO2 mRNAs assayed by
kinetic toe-printing technique.A) Schematic representation of the mRNA's initiatioagions.

(B) Sequencing gel with results of the kinetic toemg assay. @) Quantification of toe-print signals
corresponding to the 48S complexes at the three Atdns. The values were normalized to the overall
signal densities in the corresponding lanes.
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Figure S5. Time course of 48S formation at two AUG codongdifferent AE012 mRNA derivatives
assayed by kinetic toe-printing techniqu&) Schematic representation of initiation regiohshe four
AE012 mRNA derivatives used in this experiment. Nibtat AE mMRNA does not possess any AUG
codon in this region.B) Sequencing gel with results of the kinetic toeyimg assay. The indicated
equimolar mRNA mixtures were incubated in RRL ire thresence of GMPPNP for different times
(lanes2 and 6 —10s,3and 7 — 20 s, 4 and 8s; Band 9 — 90 s), then the reaction was stopged
elevating the Mg concentration. Th&\E mRNA was added as a ballast to ensure the eqakrm
“concentration” of AUG1 and AUG2 in all cases. Riosis of the toe-prints are indicatedC)(
Quantification of toe-print signals correspondingthe 48S complexes at the AUG codons. The values
were normalized to the overall signal densitieghm corresponding lanes and then expressed inrsrce
of the maximum values for each complex.
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Figure S6. Uncapped transcriphAE12 is unable to form initiation complexes effidign m’G-capped
(lanes 1-4 and 8) or uncapped (lanes 5-7 and 9) AsRMere incubated in RRL in the presence of
GMPPNP (lanes 1-7) or cycloheximide (lanes 8-9)different times (lanes 2 and 5 - 20 s, 3 and 6 —
60 s, 4 and 7-9 — 600 s). The reaction was stoppedevating the M@ concentration. Sequencing lanes
obtained with the same primer and the correspontgA are shown on the right.
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Figure S7. Toe-printing analysis of ribosomal complexes adgded in RRL on theAE012 mRNA at
different RRL to mRNA ratio. TheAEO12 mRNA was incubated in RRL with 15 mM Mg(OAc)
(lane 1), 2 mM GTBMg/GMPPNRMg (lanes 2/3 and 5/6), or 2 mM GINRy and 1 mg/ml hygromycin B
(lanes 4 and 7). The latter antibiotic arresteddiation at the stage of 80S similarly to cyclohaxlie
{Dmitriev, 2003 #96}, and GTBMg was added in this case just to be sure thatdneentrations of all
components except the hygromycin B were the sartfeeineaction mixtures.
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Figure S8. Effect of the increasing concentration of elF2 dmogsomal complexes assembled from
purified components on theE012 mMRNA. A) Sequencing gel with results of the toe-printisgay. The
reaction mixtures contained all individual compaisamecessary for the 48S complex reconstitutios (40
Met-tRNA;, elF1l, elF1A, elF3, elF4A, elF4B, elF4F) and tinereasing amounts of elF2 (lane 1 —
0,01 pg/ul; 2 — 0,02 pg/ul; 3 — 0,05 pg/ul; 4 — Ad/ul). The reaction was stopped after 10 min
incubation by addition of a high concentration of(@Ac). (B) Quantification of toe-print signals
corresponding to the 48S complexes at the three Abiens. The values were normalized to the overall
signal densities in the corresponding lanes.



