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Fig. 1
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Fig. 2
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Fig. 3

Circular mRNA hybridized with capped short RNA
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ggcuacaaccuggaccaaguccuugaacagggagguguguccaguuuguuucagaaucucgggguguccguaa
cuccgauccaaaggauugucc gocggugaaaaugggcugaagaucgacauccaugucaucaucccguauga
aggucugagcggcgaccaaaugggccagaucgaaaaaauuuuuaaggugguguaccocuguggaugaucaucac
uuuaaggugauccugcacuauggcacacugguaaucgacgggguuacgecgaacaugaucgacuauuucggac
ggccguaugaaggcaucgocoguguucgacggcaaaaagaucacuguaacagggaccouguggaacggcaacaa
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Fig. 4

ceceggatccTAATACGACTCACTATAggogcatattaaggtgacgegtgtggectcgaacaccgagegacectgeagegacecgettaaaaget
tggcaatccggtactgttggtaaagecaccatggtcttcacactegaagatttegttggggactggegacagacageeggctacaacctggace
aagtccttgaacagggaggtgtgtccagtttgtttcagaatcteggggtgtocecgtaactecgatccaaaggattgtectgageggtgaaaatgg
gctgaagatcgacatccatgtcatcateccegtatgaaggtectgagoggecgaccaaatgggoccagatcgaaaaaatttttaaggtggtgtaccet
gtggatgatcatcactttaaggtgatcctgeactatggecacactggtaategacggggttacgecgaacatgategactattteggacggeegt
atgaaggcatcgeegtgttegacggeaaaaagatcactgtaacagggaccctgtggaacggeaacaaaattategacgagegectgatcaacee
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acuauggcacacugguaaucgacgggguuacgccgaacaugaucgacualuucggacggecguangaaggoaucgocguguucgacggea
aaaagaucacuguaacagggacccugiggaacggcaacaaaayyaucgacgagcgcougaucaaccococgacggoucccugouguuccgaguaac
caucaacggagugaccggouggoggougugogaacgoagucuggoguaauucuaghAfAAMMAAAAAAARARARARAARAARARR,
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Fig. 5
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Fig. 7
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Fig. 9
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Fig. 10
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Fig. 11
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Automated RNA synthesis by the standard phosphoramidite chemistry
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Fig. 13
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Fig. 14
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Fig. 15
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Fig. 17
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Fig. 19
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Fig. 21
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Fig. 23
(a)
UTR ¢ 5 ¢85  uORE3 Renilla luc
o ey MNN— \nA
UORFO UORF1 SORES
(b)

RNAS (20+3 nt) tm=71.6 °C : m’GpppGAACGGUUACAGCAACGCUGCUG
RNAB (20+3 nt) tm=67.8 °C : m’GpppACCGCUUUGCUGGAAUCGAGGALA
RNA7 (20+3 nt) tm=68.1 °C : m’GpppGAUAGGUGUCUUUGUCGGUUACA
RNAS (20+3 nt) tm=70.4 °C : m’GpppGAUUUGCGGUGCUUUGCUGGAAU

o ik VORF1
GEUUDCUACUUUGCCCGCCCACRGRUBUEEU VU CUCUGCGCGUGUGCGUUDUCCCUCCUCCCOGECCUCAGGEUCCACGGCCAC GGCA
GCAGUGCCUGCGECAGCAUIGGCCUUUGCAGCGGOGECAGCAGCACCAGGCUCUGCAGCGGCARCCCCCAGCGECUUARGC

RNA7 RMAS
_— e e )
RNAS N wrrz  RNAS N w0RF

UUCUAGGCGAAARARRARRARARAANAARMAARAAAALA

Renilla luciferase



21/36
Fig. 25
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Fig. 26
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Fig. 28
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Fig. 29
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Fig. 33
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Fig. 34

Analvtical HPLC after isolation
ATF4-Renilla mRNA cap (+)
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HPLC: HITACHI NEW/NEW2

Loop size: 1 mL

HPLC column: Hydrosphere C18 (HS12805-2546WT,
serial#112YA90228) 250 * 4.6 mml.D., S-5 pm, 12 nm

Solvent: A: 50mM TEAA (pH 7.0), 5% CH,CN; B: CH,CN
Gradient program: 0 min, 0% B; 20 min, 20% B; 22 min, 80% B;
27 min, 80% B; 29 min, 0% B; 34 min, 0% B

Flow rate: 1.0 mL/min

Column temperature: 50 “C

HPLC: HITACHI NEW/NEW2

Loop size: 1 mL

HPLC column: Hydrosphere C18 (HS12505-2546WT,
serial#112YA90228) 250 * 4.6 mml.D., S-5 pm, 12 nm

Solvent: A: 50mM TEAA (pH 7.0), 5% CH,CN; B: CH,CN
Gradient program: 0 min, 0% B; 20 min, 20% B; 22 min, 80% B;
27 min, 80% B; 29 min, 0% B; 34 min, 0% B

Flow rate: 1.0 mL/min

Column temperature: 50 °C
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Fig. 35

Analvtical HPLC afler isolation
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Loop size: 1 mL
HPLC column: Hydrosphere C18 (HS12505-2546WT, serlal#108AB00175) 250 » 4.6 mml.D_, S-5 ym, 12 nm
Solvent: A: 50mM TEAA (pH 7.0), 5% CH,CN; B: CH,CN
Gradient program: 0 min, 0% B; 20 min, 30% B; 22 min, 80% B; 27 min, 80% B; 29 min, 0% B, 24 min, 0%B
Flow rate: 1.0 mL/min
Column temperature: 25 °C
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HPLC column: Hydrosphere C18 (HS12S505-2548WT, serial#112YAD0228) 250 = 4.6 mml D, 5-5 pm, 12 nm

Solvent: A: 50mM TEAA (pH 7.0), 5% CHLCN; B: CH,CN

Gradient program: 0 min, 0% B; 20 min, 15% B; 22 min, 80% B; 27 min, 80% B; 29 min, 0% B, 34 min, 0%B

Flow rate: 1.0 mLimin

Column temperature: 50 °C
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Fig. 36

denaturing PAGE

ATF4-1  ATF4-2  ATF4-3 ATF44  ATF4-5 ATF4-6 RNAT RNAS
Cappingreagent - 4+ - + - 4+ - 4+ - 4+ - + - + = +
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Fig. 37

Analvtical HPLC after isolation
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Loop size: 1 mL

HPLC column: Hydrosphere C18 (HS12505-2546WT,
serial#112YA90228) 250 = 4.6 mml.D., S-5 pm, 12 nm

Solvent: A: 50mM TEAA (pH 7.0), 5% CH4CN; B: CH.CN
Gradient program: 0 min, 0% B: 20 min, 20% B: 22 min, 80% B;
2T min, 80% B; 29 min, 0% B, 34 min, 0%B

Flow rate: 1.0 mLimin

Column temperature: 50 °C
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Fig. 38
denaturing PAGE
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Fig. 40

Analvtical HPLC after isolation
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HPLC: HITACH NEW2 Loop size: 1 mL

HPLC column: Hydrosphere C18 (H512505-2546WT, seriai#125XB20166) 250 = 4.6 mml.D., 5-5 pm, 12 nm

Solvent: A: 50mM TEAA (pH 7.0), 5% CH,CN; B: CH,CN

Gradient program: 0 min, 0% B; 20 min, 20% B; 22 min, 80% B; 27 min, 80% B; 29 min, 0% B, 34 min, 0% B

Flow rate: 1.0 mL/min Column temperature: 50 °C

Injection velume and solution condition: 40 ul (MQ)  Injection amount: 18 pmaol

Fig. 41

Analvtical HPLC after isolation
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HPLC: HITACH NEW2 Loop size: 1 mL

HPLC column: Hydrosphere C18 (HS12S05-2546WT, serial#125XB20166) 250 < 4.6 mml.D., -5 ym, 12 nm

Solvent: A: 50mM TEAA (pH 7.0), 5% CHyCN; B: CH,CN

Gradient program: 0 min, 0% B; 20 min, 20% B; 22 min, 80% B: 27 min, 80% B; 29 min, 0% B, 34 min, 0% B

Flow rate: 1.0 mL/min Column temperature: 50 °C

Injection volume and solution condition: 40 ul (MQ) Injection amount: 16 pmol
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Fig. 42

denaturing PAGE
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Fig. 43

{a) Capped short RNA

ATF4-csRNAS (23 nt) : m’GpppGAACGGUUACAGCARCGCUGCUG ATF4-csRNAT (23 nt) : " GpppGATAGGIGICUNUGUCGRUIACA
ATF4-csRNAG (23 nt) : m’GpppACCGCUVUGCUGGARUCGAGGAR ATF4-csRNAB (23 nf) : m GpppEAULUGCEGUGCUUUGCUGGAAY

(b) ATF4-csRNA1
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Fig. 44

(a)

(b)

UTR

Fig. 45

(a)

(b)
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Fig. 46
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: m'Gppp-GAGCGGCGUCACCUUAAUAUGCGCC
: m'Gppp-GAGCGGCGUCACCUUAAUAUGCGCC
: m'Gppp-GAGCGGCGUCACCUUAAUAUGCGCC
: m'Gppp-GAGCGGCGUCACCUUAAUAUGCGCC
: m'Gppp-GAGCGGCGUCACCUUAAUAUGCGCC
: M'Gppp-GAGCGGCGUCACCUUAAUAUGCGCT




