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[Fig.2]
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A mRNA (mR1): AUG UAC AAG AAG UAC AAAAAG UAC AAA NNN NNN GGU flag UAA
peptide (rP1-X;): M Y K Y K K Y K X X G flag (stop)
mRNA (mR2): AUG UAC AAG AAG UAC AAAAAG UAC AAA NNN NNN NNN flag UAA
peptide (rP2-X;): fM Y K Y K K Y K X X X flag (stop)
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[Fig.3]
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[Fig.4]
i
12 - O40m_n = 12 -
3 | 15 min 3
CUN 1 B !S\F 1 .
g T
2 08 ? 08
o e
5 S 06 1
© )
> >
] @
2 @ ® EF-P(+)
4 8 02
o o 0 m EF-P()
5 &
w g+ . ; . woop ; : : . .
0 5 10 15 0 20 40 60 80 100 120
EF-P conc. ({.IM) Time (mln)
[Fig.5]
A A A
A C C é c
C Cc C C
G G A G
G-c G-C c-G G-C
G—C U-A G-C G-C
C—G Cc-G o0 G-C
U—A c-G U-A U-A
e -G G-C G-C
g:é Tstem Swg T stem U A—U Tstem A A—U Tstem
U JUGACCY A ~AUCCCe- A U-AETEgU A —~AUccco
UGAL uch i1l G GAGAUCUGCU JUSSS(R- N cec®”  UTTIN CCGACGCGGU peRs
g Sl ACUGGIy,C g «TT] o ABEGGY,,C g LT AGEGGY,,C g Ll AGGGE
GyAGAAC u C. . ,GGAC A AGCGC u AGCGC u
G CcA A Gu A G G A G
PARAT c_gUt c-cBc c-GBG
c-G C-G U—A U-A
G-C G-C U-A U-A
UCGGG U(:Gcs CgG CaG
tRNAASNEZ_ tRNAGIEZ tRNAPrTET tRNAProtEZ_
B 5.0
S 1.2 1 41 =
3 BEF-P(+)
8 11 |oEF-p(-
= EF-P(-)
(a]
< 08 3.2
o -
S 06 |
Q
=
Q@
= 044 0.9
] =
2 1.0
o 0.2 :
g I
g, e
tRNA  AsnE2 GluE2 Pro1 Pro1E1 Pro1E2
T-stem optimization - + - + +
D-arm optimization - - + + +



[Fig.6]
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[Fig.7]
mRNA (mR3): AUG UAC AAG AAG UAC AAA AAG UAC AAA AUU AUU UAC UAC AUU AUU flag UAA
peptide(rP3): fM Y K K Y K K Y K p-Ap-A Y Y D-A D-A flag (stop)
mRNA (mR4): AUG UAC AAG AAG UAC AAA AAG UAC AAA AUU AUU UAC UAC CAU CAU flag UAA
peptide(rP4). M Y K K Y K K Y K p-ApA Y Y pC p-C flag (stop)
mRNA (mR5): AUG UAC AAG AAG UAC AAA AAG UAC AAAAUU AUU UAC UAC ACU ACU flag UAA
peptide (rP5): fM Y K K Y K K Y K p-ApA Y Y -5 p-5 flag (stop)
mRNA (mR6): AUG UAC AAG AAG UAC AAA AAG UAC AAA AUU UAC ACU UAC AUU UAC ACU flag UAA
peptide(rP6): M Y K K Y K K Y K p-A Y o5 Y DA Y -5 flag (stop)
mRNA (mR7): AUG UAC AAG AAG UAC AAAAAG UAC AAAACU UAC AUU UAC CAU flag UAA
peptide(rP7). ™M Y K K Y K K Y K o2 Y pA Y b-C flag (stop)
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[Fig.8]
A mRNA (mR8): AUG UAC AAG AAG UAC AAAAAG UAC AAA CAU ACU AUU ACU CAU flag UAA
peptide (tP8): M Y K K Y K K Y K DC 05 DA 05 DG flag (stop)
S-S
mRNA (mR9): AUG GCU GCU CAU AAG AAG AAG flag UAA
peptide (rP9): D-C4¢F p-& p-5 p-C K K K flag (stop)
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[Fig.11]
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mRNA (mR2): AUG UAC AAG AAG UAC AAA AAG UAC AAA (CCG), flag UAA
reprogrammed peptide (rP2): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM, flag (stop)
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[Fig.13]

a mRNA (mR3-3): AUG UAC AAG AAG UAC AAA AAG UAC AAA AUU CAU AUU flag UAA
reprogrammed peptide (rP3-3): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM BghF ghM flag (stop)

mRNA (mR3-4): AUG UAC AAG AAG UAC AAAAAG UAC AAA AUU CAU AUU CAU flag UAA
reprogrammed peptide (rP3-4): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM BhF BhM BhF flag (stop)

mRNA (mR3-5): AUG UAC AAG AAG UAC AAAAAG UAC AAA AUU CAU AUU CAU AUU flag UAA
reprogrammed peptide (rP3-5): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM BhF BhM BhF phM flag (stop)

mRNA (mR3-6): AUG UAC AAG AAG UAC AAAAAG UAC AAA AUU CAU AUU CAU AUU CAU flag UAA
reprogrammed peptide (rP3-6): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM BhF BhM BhF BhM BhF flag (stop)

mRNA (mR3-7): AUG UAC AAG AAG UAC AAAAAG UAC AAA AUU CAU AUU CAU AUU CAU AUU flag UAA
reprogrammed peptide (rP3-7): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhiM BhF BhM BhF phM BhF phM flag (stop)
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[Fig.14]

a mRNA (mR4): AUG UAC AAG AAG UAC AAAAAG UAC AAA CAU UAC AUU UAC CAU flag UAA

reprogrammed peptide (rP4): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhF Tyr BhM Tyr BhF flag (stop)
mMRNA (mR5): AUG UAC AAG AAG UAC AAAAAG UAC AAA ACU UAC AUU UAC CAU flag UAA

reprogrammed peptide (rP5): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhQ Tyr BhM Tyr BhF flag (stop)

mRNA (mR6): AUG UAC AAG AAG UAC AAAAAG UAC AAA AUU AUU UAC UAC CAU CAU flag UAA
reprogrammed peptide (rP6). fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM BhM Tyr Tyr BhF BhF flag (stop)

mRNA (mR7): AUG UAC AAG AAG UAC AAA AAG UAC AAA AUU CAU UAC UAC AUU CAU flag UAA
reprogrammed peptide (rP7): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhiM BhF Tyr Tyr BhM BhF flag (stop)
mRNA (mR8): AUG UAC AAG AAG UAC AAA AAG UAC AAA AUU AUU UAC UAC CAU CAU flag UAA
reprogrammed peptide (rP8). fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhM BhM Tyr Tyr D-Ala D-Ala flag (stop)
mMRNA (mR9): AUG UAC AAG AAG UAC AAA AAG UAC AAA CAU ACU AUU ACU CAU flag UAA
reprogrammed peptide (rP9): fMet Tyr Lys Lys Tyr Lys Lys Tyr Lys BhFD-Ser BhMD-Ser BhF flag (stop)
mRNA (mR10): AUG ACU ACU CAU AAG AAG AAG flag UAA
reprogrammed peptide (rP10): ©A°pF BhM phiM D-Cys Lys Lys Lys flag (stop)
g/

mRNA (mR11): AUG ACU ACU ACU CAU AAG AAG AAG flag UAA
reprogrammed peptide (rP11): C";‘FDF ghM BhM BhM D-Cys Lys Lys Lys flag (stop)
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[Fig.15]
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[Fig.16]
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