Supplemental Figure Legends

Supplemental Figure 1. Installation of a reverse-oriented T7 promoter to make Rev Luc-UTR pcDNA 3.1
(). Vector and hybridized oligos containing a T7 promoter and M13 sequencing primer were cut with
BamHI and Hindlll then ligated together and transformed into E. coli with standard molecular biology
techniques. Figures are drawn to scale. A black vertical line indicates a restriction site; a gray box
represents a T7 promoter; red box, beta-globin untranslated region; green box with arrowhead, optimized
luciferase coding region; black horizontal line, plasmid backbone (remaining plasmid not shown). The
white slash through the luciferase coding region indicates a break in the sequence to allow the relevant

parts of the plasmid drawn to scale.

Supplemental Figure 2. Installation of an internal poly(A) tract to make Luc-UTR 80A pc DNA3.1 (-).
Vector and two sets of hybridized oligos were cut at the labeled restriction sites, ligated together, and
transformed into E. coli with standard molecular biology techniques. An Ag, tract was expected from this
ligation. One clone was identified with an Ag; tract installation and the correct surrounding sequence, and
this plasmid was used further. Utilizing NEB’s Q5 Site Directed Mutagenesis kit and the oligos listed, a
BsmBl restriction site was edited out to allow for further construction of the poly(A) tract. The poly(A)
tract was then expanded from Ag; to Asy to Ag; using standard molecular biology techniques.
Linearization with BsmBI and in vitro transcription allows for synthesis of an mRNA that contains only

adenosine nucleotides in its poly(A) tail.

Supplemental Figure 3. Installation of a reverse-oriented T7 promoter to make Rev Luc-UTR-pcDNA 3.1

(-)- Annealed oligos were ligated into cut vector and transformed into E. coli using standard molecular

biology techniques.
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Supplemental Figure 4. PCR-mediated synthesis of Luc-DNA. Primers as shown were utilized to
amplify the luciferase coding region of Luc-UTR pcDNA 3.1 (-) and install the reverse oriented T7

promoter.

Supplemental Figure 5. Full sequence of all mMRNAs used in this study. The sequences were aligned

using a line splitting program designed by an author (STC). The m7G designates a 7-methylguanylate

cap. The mMRNA sequences are highlighted according to the key to demarcate the regions of interest.
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Supplemental Figure S2
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Supplemental Figure S3
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Supplemental Figure S4
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Supplemental Figure S5
Key: Overhangs on reverse strands Human Beta Globin 5’ and 3° UTRs Start Codon Niitaied/Base
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m7G-GGGAGACCCAAGCUGGCUAGCGUUUAAACGGGCCCUCUAGAACAUUUGCUUCUGACACA
m7G-GGGAGACCCAAGCUGGCUAGCGUUUAAACGGGCCCUCUAGAACAUUUGCUUCUGACACA
UAUCCCUCUGGGUUCGACCGAUCGCAAAUUUGCCCGGGAGAUCUUGUAAACGAAGACUGUGU

UAUCCCUCUGGGUUCGACCGAUCGCAAAUUUGCCCGGGAGAUCUUGUAAACGAAGACUGUGU

ACUGUGUUCACUAGCAACCUCAAACAGACACCGCCGCCACCAUGGAGGACGCCAAGAAUAUCAAGAA
ACUGUGUUCACUAGCAACCUCAAACAGACACCGCCGCCACCAUGGAGGACGCCAAGAAUAUCAAGAA
UGACACAAGUGAUCGUUGGAGUUUGUCUGUGGCGGCGGUGGUACCUCCUGCGGUUCUUAUAGUUCUU

UACCUCCUGCGGUUCUUAUAGUUCUU
UGACACAAGUGAUCGUUGGAGUUUGUCUGUGGCGGCGGUGGUACCUCCUGCGGUUCUUAUAGUUCUU

AGGCCCCGCUCCCUUCUACCCCCUGGAAGACGGCACAGCCGGCGAACAACUCCACAAGGCCAUGAAG
AGGCCCCGCUCCCUUCUACCCCCUGGAAGACGGCACAGCCGGCGAACAACUCCACAAGGCCAUGAAG
UCCGGGGCGAGGGAAGAUGGGGGACCUUCUGCCGUGUCGGCCGCUUGUUGAGGUGUUCCGGUACUUC
UCCGGGGCGAGGGAAGAUGGGGGACCUUCUGCCGUGUCGGCCGCUUGUUGAGGUGUUCCGGUACUUC
UCCGGGGCGAGGGAAGAUGGGGGACCUUCUGCCGUGUCGGCCGCUUGUUGAGGUGUUCCGGUACUUC

AGGUAUGCCCUGGUCCCCGGAACCAUCGCCUUCACCGAUGCCCAUAUCGAGGUCGACAUCACCUACG
AGGUAUGCCCUGGUCCCCGGAACCAUCGCCUUCACCGAUGCCCAUAUCGAGGUCGACAUCACCUACG
UCCAUACGGGACCAGGGGCCUUGGUAGCGGAAGUGGCUACGGGUAUAGCUCCAGCUGUAGUGGAUGC
UCCAUACGGGACCAGGGGCCUUGGUAGCGGAAGUGGCUACGGGUAUAGCUCCAGCUGUAGUGGAUGC
UCCAUACGGGACCAGGGGCCUUGGUAGCGGAAGUGGCUACGGGUAUAGCUCCAGCUGUAGUGGAUGC

CUGAGUACUUCGAGAUGUCCGUCAGGCUCGCCGAGGCUAUGAAGAGAUAUGGCCUCAACACCAACCA
CUGAGUACUUCGAGAUGUCCGUCAGGCUCGCCGAGGCUAUGAAGAGAUAUGGCCUCAACACCAACCA
GACUCAUGAAGCUCUACAGGCAGUCCGAGCGGCUCCGAUACUUCUCUAUACCGGAGUUGUGGUUGGU
GACUCAUGAAGCUCUACAGGCAGUCCGAGCGGCUCCGAUACUUCUCUAUACCGGAGUUGUGGUUGGU
GACUCAUGAAGCUCUACAGGCAGUCCGAGCGGCUCCGAUACUUCUCUAUACCGGAGUUGUGGUUGGU

CAGGAUCGUGGUCUGCUCCGAGAACUCCCUGCAGUUUUUCAUGCCCGUGCUGGGCGCCCUGUUUAUC
CAGGAUCGUGGUCUGCUCCGAGAACUCCCUGCAGUUUUUCAUGCCCGUGCUGGGCGCCCUGUUUAUC
GUCCUAGCACCAGACGAGGCUCUUGAGGGACGUCAAAAAGUACGGGCACGACCCGCGGGACAAAUAG
GUCCUAGCACCAGACGAGGCUCUUGAGGGACGUCAAAAAGUACGGGCACGACCCGCGGGACAAAUAG
GUCCUAGCACCAGACGAGGCUCUUGAGGGACGUCAAAAAGUACGGGCACGACCCGCGGGACAAAUAG

GGAGUCGCCGUCGCCCCCGCUAACGACAUCUACAACGAGAGAGAGCUCCUGAACAGCAUGGGCAUUU
GGAGUCGCCGUCGCCCCCGCUAACGACAUCUACAACGAGAGAGAGCUCCUGAACAGCAUGGGCAUUU
CCUCAGCGGCAGCGGGGGCGAUUGCUGUAGAUGUUGCUCUCUCUCGAGGACUUGUCGUACCCGUAAA
CCUCAGCGGCAGCGGGGGCGAUUGCUGUAGAUGUUGCUCUCUCUCGAGGACUUGUCGUACCCGUAAA
CCUCAGCGGCAGCGGGGGCGAUUGCUGUAGAUGUUGCUCUCUCUCGAGGACUUGUCGUACCCGUAAA

CCCAGCCUACCGUGGUCUUCGUGAGCAAGAAAGGCCUCCAGAAGAUCCUGAACGUCCAAAAGAAGCU
CCCAGCCUACCGUGGUCUUCGUGAGCAAGAAAGGCCUCCAGAAGAUCCUGAACGUCCAAAAGAAGCU
GGGUCGGAUGGCACCAGAAGCACUCGUUCUUUCCGGAGGUCUUCUAGGACUUGCAGGUUUUCUUCGA
GGGUCGGAUGGCACCAGAAGCACUCGUUCUUUCCGGAGGUCUUCUAGGACUUGCAGGUUUUCUUCGA
GGGUCGGAUGGCACCAGAAGCACUCGUUCUUUCCGGAGGUCUUCUAGGACUUGCAGGUUUUCUUCGA

GCCCAUUAUCCAGAAGAUCAUCAUCAUGGAUAGCAAGACCGACUACCAGGGAUUCCAGUCCAUGUAC

48



ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mMRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mMRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mMRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mMRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

ss mMRNA

ss 80A mRNA
Reverse 1
Reverse 2
Reverse 80A

GCCCAUUAUCCAGAAGAUCAUCAUCAUGGAUAGCAAGACCGACUACCAGGGAUUCCAGUCCAUGUAC
CGGGUAAUAGGUCUUCUAGUAGUAGUACCUAUCGUUCUGGCUGAUGGUCCCUAAGGUCAGGUACAUG
CGGGUAAUAGGUCUUCUAGUAGUAGUACCUAUCGUUCUGGCUGAUGGUCCCUAAGGUCAGGUACAUG
CGGGUAAUAGGUCUUCUAGUAGUAGUACCUAUCGUUCUGGCUGAUGGUCCCUAAGGUCAGGUACAUG

ACCUUCGUGACAAGCCAUCUGCCCCCCGGCUUCAACGAGUAUGACUUCGUCCCCGAGUCCUUCGACA
ACCUUCGUGACAAGCCAUCUGCCCCCCGGCUUCAACGAGUAUGACUUCGUCCCCGAGUCCUUCGACA
UGGAAGCACUGUUCGGUAGACGGGGGGCCGAAGUUGCUCAUACUGAAGCAGGGGCUCAGGAAGCUGU
UGGAAGCACUGUUCGGUAGACGGGGGGCCGAAGUUGCUCAUACUGAAGCAGGGGCUCAGGAAGCUGU
UGGAAGCACUGUUCGGUAGACGGGGGGCCGAAGUUGCUCAUACUGAAGCAGGGGCUCAGGAAGCUGU

GAGACAAGACCAUCGCCCUGAUCAUGAACUCCUCCGGAAGCACCGGACUGCCCAAAGGCGUGGCUCU
GAGACAAGACCAUCGCCCUGAUCAUGAACUCCUCCGGAAGCACCGGACUGCCCAAAGGCGUGGCUCU
CUCUGUUCUGGUAGCGGGACUAGUACUUGAGGAGGCCUUCGUGGCCUGACGGGUUUCCGCACCGAGA
CUCUGUUCUGGUAGCGGGACUAGUACUUGAGGAGGCCUUCGUGGCCUGACGGGUUUCCGCACCGAGA
CUCUGUUCUGGUAGCGGGACUAGUACUUGAGGAGGCCUUCGUGGCCUGACGGGUUUCCGCACCGAGA

CCCUCACAGGACCGCUUGUGUCAGGUUCAGCCACGCCAGGGACCCCAUCUUCGGCAACCAGAUCAUC
CCCUCACAGGACCGCUUGUGUCAGGUUCAGCCACGCCAGGGACCCCAUCUUCGGCAACCAGAUCAUC
GGGAGUGUCCUGGCGAACACAGUCCAAGUCGGUGCGGUCCCUGGGGUAGAAGCCGUUGGUCUAGUAG
GGGAGUGUCCUGGCGAACACAGUCCAAGUCGGUGCGGUCCCUGGGGUAGAAGCCGUUGGUCUAGUAG
GGGAGUGUCCUGGCGAACACAGUCCAAGUCGGUGCGGUCCCUGGGGUAGAAGCCGUUGGUCUAGUAG

CCCGACACAGCUAUCCUCAGCGUGGUGCCCUUCCACCACGGCUUCGGAAUGUUCACCACCCUCGGCU
CCCGACACAGCUAUCCUCAGCGUGGUGCCCUUCCACCACGGCUUCGGAAUGUUCACCACCCUCGGCU
GGGCUGUGUCGAUAGGAGUCGCACCACGGGAAGGUGGUGCCGAAGCCUUACAAGUGGUGGGAGCCGA
GGGCUGUGUCGAUAGGAGUCGCACCACGGGAAGGUGGUGCCGAAGCCUUACAAGUGGUGGGAGCCGA
GGGCUGUGUCGAUAGGAGUCGCACCACGGGAAGGUGGUGCCGAAGCCUUACAAGUGGUGGGAGCCGA

ACCUCAUCUGUGGCUUCAGAGUGGUGCUCAUGUACAGAUUCGAGGAGGAGCUGUUUCUGAGGUCCCU
ACCUCAUCUGUGGCUUCAGAGUGGUGCUCAUGUACAGAUUCGAGGAGGAGCUGUUUCUGAGGUCCCU
UGGAGUAGACACCGAAGUCUCACCACGAGUACAUGUCUAAGCUCCUCCUCGACAAAGACUCCAGGGA
UGGAGUAGACACCGAAGUCUCACCACGAGUACAUGUCUAAGCUCCUCCUCGACAAAGACUCCAGGGA
UGGAGUAGACACCGAAGUCUCACCACGAGUACAUGUCUAAGCUCCUCCUCGACAAAGACUCCAGGGA

CCAGGACUACAAAAUCCAAUCCGCUCUGCUCGUCCCCACCCUGUUCAGCUUCUUCGCCAAAAGCACC
CCAGGACUACAAAAUCCAAUCCGCUCUGCUCGUCCCCACCCUGUUCAGCUUCUUCGCCAAAAGCACC
GGUCCUGAUGUUUUAGGUUAGGCGAGACGAGCAGGGGUGGGACAAGUCGAAGAAGCGGUUUUCGUGG
GGUCCUGAUGUUUUAGGUUAGGCGAGACGAGCAGGGGUGGGACAAGUCGAAGAAGCGGUUUUCGUGG
GGUCCUGAUGUUUUAGGUUAGGCGAGACGAGCAGGGGUGGGACAAGUCGAAGAAGCGGUUUUCGUGG

CUGAUCGACAAGUAUGACCUCUCCAACCUGCAUGAGAUCGCCAGCGGAGGAGCCCCUCUGUCCAAGG
CUGAUCGACAAGUAUGACCUCUCCAACCUGCAUGAGAUCGCCAGCGGAGGAGCCCCUCUGUCCAAGG
GACUAGCUGUUCAUACUGGAGAGGUUGGACGUACUCUAGCGGUCGCCUCCUCGGGGAGACAGGUUCC
GACUAGCUGUUCAUACUGGAGAGGUUGGACGUACUCUAGCGGUCGCCUCCUCGGGGAGACAGGUUCC
GACUAGCUGUUCAUACUGGAGAGGUUGGACGUACUCUAGCGGUCGCCUCCUCGGGGAGACAGGUUCC

AGGUCGGCGAAGCCGUGGCUAAGAGGUUUCACCUCCCUGGCAUUAGGCAAGGAUACGGCCUGACCGA
AGGUCGGCGAAGCCGUGGCUAAGAGGUUUCACCUCCCUGGCAUUAGGCAAGGAUACGGCCUGACCGA
UCCAGCCGCUUCGGCACCGAUUCUCCAAAGUGGAGGGACCGUAAUCCGUUCCUAUGCCGGACUGGCU
UCCAGCCGCUUCGGCACCGAUUCUCCAAAGUGGAGGGACCGUAAUCCGUUCCUAUGCCGGACUGGCU
UCCAGCCGCUUCGGCACCGAUUCUCCAAAGUGGAGGGACCGUAAUCCGUUCCUAUGCCGGACUGGCU
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AACCACAAGCGCUAUCCUGAUCACCCCUGAGGGAGACGACAAACCCGGAGCCGUCGGAAAGGUCGUC
AACCACAAGCGCUAUCCUGAUCACCCCUGAGGGEGACGACAAACCCGGAGCCGUCGGAAAGGUCGUC
UUGGUGUUCGCGAUAGGACUAGUGGGGACUCCCUCUGCUGUUUGGGCCUCGGCAGCCUUUCCAGCAG
UUGGUGUUCGCGAUAGGACUAGUGGGGACUCCCUCUGCUGUUUGGGCCUCGGCAGCCUUUCCAGCAG
UUGGUGUUCGCGAUAGGACUAGUGGGGACUCCCBCUGCUGUUUGGGCCUCGGCAGCCUUUCCAGCAG

CCCUUCUUCGAGGCCAAGGUGGUCGACCUGGACACCGGCAAGACCCUGGGCGUGAACCAAAGGGGCG
CCCUUCUUCGAGGCCAAGGUGGUCGACCUGGACACCGGCAAGACCCUGGGCGUGAACCAAAGGGGCG
GGGAAGAAGCUCCGGUUCCACCAGCUGGACCUGUGGCCGUUCUGGGACCCGCACUUGGUUUCCCCGC
GGGAAGAAGCUCCGGUUCCACCAGCUGGACCUGUGGCCGUUCUGGGACCCGCALCUUGGUUUCLCCEGL
GGGAAGAAGCUCCGGUUCCACCAGCUGGACCUGUGGCCGUUCUGGGACCCGCACUUGGUUUCLCCEGC

AACUCUGUGUGAGGGGCCCUAUGAUCAUGAGCGGCUACGUCAACAACCCUGAGGCUACCAACGCuUCU
AACUCUGUGUGAGGGGCCCUAUGAUCAUGAGCGGCUACGUCAACAACCCUGAGGCUACCAACGCuUCU
UUGAGACACACUCCCCGGGAUACUAGUACUCGCCGAUGCAGUUGUUGGGACUCCGAUGGUUGCGAGA
UUGAGACACACUCCCCGGGAUACUAGUACUCGCCGAUGCAGUUGUUGGGACUCCGAUGGUUGCGAGA
UUGAGACACACUCCCCGGGAUACUAGUACUCGCCGAUGCAGUUGUUGGGACUCCGAUGGUUGCGAGA

CAUCGACAAGGAUGGCUGGCUGCACUCCGGAGAUAUCGCCUACUGGGACGAGGAUGAGCAUUUUUUU
CAUCGACAAGGAUGGCUGGCUGCACUCCGGAGAUAUCGCCUACUGGGACGAGGAUGAGCAUUUUUUU
GUAGCUGUUCCUACCGACCGACGUGAGGCCUCUAUAGCGGAUGACCCUGCUCCUACUCGUAAAAAAA
GUAGCUGUUCCUACCGACCGACGUGAGGCCUCUAUAGCGGAUGACCCUGCUCCUACUCGUAAAAAAA
GUAGCUGUUCCUACCGACCGACGUGAGGCCUCUAUAGCGGAUGACCCUGCUCCUACUCGUAAAAAAA

AUCGUCGAUAGGCUCAAGAGCCUGAUCAAGUACAAGGGCUACCAGGUGGCCCCUGCUGAGCUCGAAU
AUCGUCGAUAGGCUCAAGAGCCUGAUCAAGUACAAGGGCUACCAGGUGGCCCCUGCUGAGCUCGAAU
UAGCAGCUAUCCGAGUUCUCGGACUAGUUCAUGUUCCCGAUGGUCCACCGGGGACGACUCGAGCUUA
UAGCAGCUAUCCGAGUUCUCGGACUAGUUCAUGUUCCCGAUGGUCCACCGGGGACGACUCGAGCUUA
UAGCAGCUAUCCGAGUUCUCGGACUAGUUCAUGUUCCCGAUGGUCCACCGGGGACGACUCGAGCUUA

CCAUCCUGCUCCAGCACCCUAACAUCUUUGACGCUGGCGUGGCUGGACUGCCUGACGACGACGCUGG
CCAUCCUGCUCCAGCACCCUAACAUCUUUGACGCUGGCGUGGCUGGACUGCCUGACGACGACGCUGG
GGUAGGACGAGGUCGUGGGAUUGUAGAAACUGCGACCGCACCGACCUGACGGACUGCUGCUGCGACC
GGUAGGACGAGGUCGUGGGAUUGUAGAAACUGCGACCGCACCGACCUGACGGACUGCUGCUGCGACC
GGUAGGACGAGGUCGUGGGAUUGUAGAAACUGCGACCGCACCGACCUGACGGACUGCUGCUGCGACC

CGAACUCCCUGCCGCUGUCGUGGUCCUCGAACACGGCAAGACAAUGACCGAGAAGGAGAUCGUGGAC
CGAACUCCCUGCCGCUGUCGUGGUCCUCGAACACGGCAAGACAAUGACCGAGAAGGAGAUCGUGGAC
GCUUGAGGGACGGCGACAGCACCAGGAGCUUGUGCCGUUCUGUUACUGGCUCUUCCUCUAGCACCUG
GCUUGAGGGACGGCGACAGCACCAGGAGCUUGUGCCGUUCUGUUACUGGCUCUUCCUCUAGCACCUG
GCUUGAGGGACGGCGACAGCACCAGGAGCUUGUGCCGUUCUGUUACUGGCUCUUCCUCUAGCACCUG

UACGUGGCCUCCCAAGUGACAACAGCCAAGAAGCUGAGAGGCGGAGUGGUGUUCGUGGACGAGGUGC
UACGUGGCCUCCCAAGUGACAACAGCCAAGAAGCUGAGAGGCGGAGUGGUGUUCGUGGACGAGGUGC
AUGCACCGGAGGGUUCACUGUUGUCGGUUCUUCGACUCUCCGCCUCACCACAAGCACCUGCUCCACG
AUGCACCGGAGGGUUCACUGUUGUCGGUUCUUCGACUCUCCGCCUCACCACAAGCACCUGCUCCACG
AUGCACCGGAGGGUUCACUGUUGUCGGUUCUUCGACUCUCCGCCUCACCACAAGCACCUGCUCCACG

CCAAGGGCCUGACAGGCAAGCUCGACGCUAGAAAGAUCAGGGAGAUUCUGAUUAAAGCCAAAAAGGG
CCAAGGGCCUGACAGGCAAGCUCGACGCUAGAAAGAUCAGGGAGAUUCUGAUUAAAGCCAAAAAGGG
GGUUCCCGGACUGUCCGUUCGAGCUGCGAUCUUUCUAGUCCCUCUAAGACUAAUUUCGGUUUUUCCC
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GGUUCCCGGACUGUCCGUUCGAGCUGCGAUCUUUCUAGUCCCUCUAAGACUAAUUUCGGUUUUUCCC
GGUUCCCGGACUGUCCGUUCGAGCUGCGAUCUUUCUAGUCCCUCUAAGACUAAUUUCGGUUUUUCCC

CGGAAAGAUUGCCGUG GCUCGCUUUCUUGCUGUCCAAUUUCUAUUAAAGGUUCCUUUGUUC
GCCUUUCUAACGGCAC CGAGCGAAAGAACGACAGGUUAAAGAUAAUUUCCAAGGAAACAAG
GCCUUUCUAACGGCACAGAGGG

GCCUUUCUAACGGCACHEEUABECGAGCGAAAGAACGACAGGUUAAAGAUAAUUUCCAAGGAAACAAG

CGGAAAGAUUGCCGUG.GCUCGCUUUCUUGCUGUCCAAUUUCUAUUAAAGGUUCCUUUGUUC

CGUAAGUCCAACUACUAAACUGGGGGAUAUUAUGAAGGGCCUUGAGCAUCUGGAUUCUGCCUAAUAA
CGUAAGUCCAACUACUAAACUGGGGGAUAUUAUGAAGGGCCUUGAGCAUCUGGAUUCUGCCUAAUAA
GCAUUCAGGUUGAUGAUUUGACCCCCUAUAAUACUUCCCGGAACUCGUAGACCUAAGACGGAUUAUU
GCAUUCAGGUUGAUGAUUUGACCCCCUAUAAUACUUCCCGGAACUCGUAGACCUAAGACGGAUUAUU
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