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Supplementary Figure 1 | Effects of MS2CP-unfused VPg on the translation of synthetic mRNAs.

HelLa cells were co-transfected with target hmAG1 mRNA and the mRNA of each indicated protein. Fluorescence
was measured by a flow cytometer. (a) Fold change of the hmAG1/tagRFP ratio caused by each indicated protein.
Cells expressing both hmAG1 and tagRFP were used to calculate the hmAG1/tagRFP ratio, and the average of
three independent experiments are shown. The bar graph shows mean £ SD. Source data are provided as a Source
Data file. (b) Representative two-dimensional dot plots of hmAG1 and tagRFP. (c) Superimposition of the dot
plots shown in (b). Cells transfected with mRNA to express the indicated proteins are shown as cyan, while cells
transfected with only reporter mRNAs are shown as red. (d) Representative histograms of the hmAG1/tagRFP
ratio in cells expressing both hmAG1 and tagRFP. The details of the transfection conditions are shown in the

supplementary methods.
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Supplementary Figure 2 | Effect of CaVT on the translation of an ARCA-capped synthetic mRNA.

HeLa cells were co-transfected with 1xMS2(C)site]l-hmAG1 mRNA (cap analog: ARCA), tagRFP mRNA, and
CaVT mRNA. Fluorescence was measured by a flow cytometer. (a) Representative two-dimensional dot plots of
hmAG1 and tagRFP. (b) Superimposition of the dot plots shown in (a). Cells transfected with mRNA to express
the indicated proteins are shown as cyan, and cells transfected with only reporter mRNAs are shown as red. (c)

Representative histograms of the hmAG1/tagRFP ratio in cells expressing both hmAG1 and tagRFP. The details

of the transfection conditions are shown in the supplementary methods.
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Supplementary Figure 3 | Representative two-dimensional dot plots showing the effects of CaVT on the translation
of target mRNA variants (target mRNA : CaVT =9: 1).

HeLa cells were co-transfected with each target hmAG1 mRNA variant and CaVT (or its V29I mutant) mRNA.
Fluorescence was measured by a flow cytometer. The superimpositions of (a) are shown in (b). The histograms of
the hmAG1 (+)/tagRFP (+) population are shown in Figure 3c. Details of the transfection conditions are shown

in the supplementary methods.
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Supplementary Figure 4 | Effects of CaVT on the translation of target mRNA variants (target mRNA : CaVT =4 :

1).

HeLa cells were co-transfected with hmAG1 mRNAs containing MS2 binding motifs (cap analog: A-cap), tagRFP
mRNA (cap analog: ARCA), and mRNA that expresses CaVT or its V29I mutant (cap analog: ARCA). One day



after the transfection, the fluorescence of hmAG1 and tagRFP was measured by a flow cytometer. (a) CaVT (or its
V291 mutant)-mediated fold change of the hmAG1/tagRFP ratio in cells transfected with the indicated reporter
mRNAs. Cells expressing both hmAG1 and tagRFP were used to calculate the hmAG1/tagRFP ratio, and the
average of three independent experiments is shown. The bar graph shows mean = SD. Source data are provided
as a Source Data file. (b) Representative histograms of the hmAG1/tagRFP ratio in cells expressing both hmAG1
and tagRFP. Cells transfected with only reporter mRNAs are shown as red, and cells transfected with mRNA that
expresses CaVT or its V29I mutant are shown as cyan and orange, respectively. Details of the transfection

conditions are shown in the supplementary methods.
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Supplementary Figure 5 | Representative two-dimensional dot plots showing the effects of CaVT on the translation
of target mRNA variants (target mRNA : CaVT =4: 1).

HeLa cells were co-transfected with each target hmAG1 mRNA variant and CaVT (or its V29I mutant) mRNA.
Fluorescence was measured by a flow cytometer. The superimpositions of (a) are shown in (b). Details of the
experimental procedure are described in the supplementary methods. The histograms of the hmAG1 (+)/tagRFP

(+) population are shown in Supplementary Figure 4b.
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Supplementary Figure 6 | Representative two-dimensional dot plots showing the effects of CaVT on the translation
of 2xScMS2(C)-hmAG1 mRNA (A-capped target mRNA : CaVT =9 : 1, ARCA-capped target mRNA : CaVT =
1:2).
HeLa cells were co-transfected with A-capped (top) or ARCA-capped (bottom) 2xScMS2(C)-hmAG1 mRNAs,
tagRFP mRNA, and mRNA that expresses CaVT or its V29I mutant. One day after the transfection, the
fluorescence of hmAG1 and tagRFP was measured by a flow cytometer. Details of the transfection conditions are

shown in the supplementary methods.
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Supplementary Figure 7 | Effects of CaVT on the translation of 2xScMS2(C)-hmAG1 mRNA (A-capped target
mRNA:CaVT =4:1).

HeLa cells were co-transfected with A-capped 2xScMS2(C)-hmAG1 mRNAs, tagRFP mRNA, and mRNA that
expresses CaVT or its V29I mutant. One day after the transfection, the fluorescence of hmAG1 and tagRFP was
measured by a flow cytometer. (a) Fold change of the hmAG1/tagRFP ratio caused by each indicated protein.
Means of the hmAG1/tagRFP ratio were normalized by the hmAG1/tagRFP ratio in the reporter mRNA only
sample. The bar graph shows the average of three independent experiments (mean=+ SD). Source data are provided
as a Source Data file. (b) Representative two-dimensional dot plots of hmAG1 and tagRFP. (c) Representative
histograms of the hmAG1/tagRFP ratio in cells expressing both hmAG1 and tagRFP. (d) Superimposition of the
dot plots shown in (b). Cells transfected with mRNA to express the indicated proteins are shown as cyan, and cells
transfected with only reporter mRNAs are shown as red. Details of the transfection conditions are shown in the

supplementary methods.
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Supplementary Figure 8 | Viability of HeLa cells transfected with miRNA-responsive, apoptosis-inducing gene
circuits.

HeLa cells were co-transfected with 1xMS2(U)site2-Bax mRNA (cap analog: A-cap, modified nucleosides: N1m
W), 2xScMS2(C)-BelxL mRNA (cap analog: ARCA, modified nucleosides: NImW), the indicated CaVT mRNA,
and the indicated miRNA mimic or inhibitor. One day after the transfection, cell viability was measured by the
WST-1 assay. The bar graphs show mean = SD (n = 4 independent wells in each transfection condition). Details
of the transfection conditions are shown in the supplementary methods. Source data are provided as a Source Data
file.
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Supplementary Figure 9 | Representative dot plots of HeLa cells transfected with miRNA-responsive, apoptosis-
inducing gene circuits.

HeLa cells were co-transfected with 1xMS2(U)site2-Bax mRNA (cap analog: A-cap, modified nucleosides: N1m
¥), 2xScMS2(C)-BclxL mRNA (cap analog: ARCA, modified nucleosides: NImW), the indicated CaVT mRNA,
and the indicated miRNA mimic or inhibitor. One day after the transfection, the cells were stained by Annexin V
and SYTOX Red, followed by the measurement of fluorescence by a flow cytometer. Details of the transfection

conditions are shown in the supplementary methods.



No sgRNA Cas9 mRNA with ARCA
Non-treated (Negative control) (Positive control)
150 i 100
150 EGFPnagative
67.2%
80 4
100 100
_ _ 60
= [ =
HeLa-EGFP F 3 E
o EGFPnegative & EGFPnegative o
195% 18.0% 40 4
50 50
20 4
0 TN e ™ T e 0 L | B o | L | L | Lk | 0 Ll I b | TIOT TreT T
o 10 10° 10° 10 o 10t 10° 10° 107 0 10! 10° 10 10
1xMS2(U)site2-Cas9 + 2x3cMS2(C)-AcrllAd
+ miR-302a-5p-responsive + miR-21-5p-responsive
No CavT CavT CavT + CavT
100
EGFPnagative EGFPnegative
. 80 56.0% 56.9%
120 120 - 80
60
40 + 40 60 -
o EGFPnagative 8 40 5 EGFPnegative o
609 21.1% 60  226% 40
B |
30 20 30 20
0
u-nn| Lkl | Ty b | D.,,.. TreeT T e Lk B | T T LAk 0-|||| Lab | T e
4 5 6 7
] 10 10° 10° 10’ 0 10 10 10 10" 0 10 10 10 10 0 10 10° 10° 10
EGFP
b No sgRNA Cas9 mRNA with ARCA
Non-treated (Negative control) (Positive control)
250 ] 250
150 o
200 - EGFPnagative
2001 200 82.1%
E 150 £ 150 £ 1004
201B7-EGFP 5 150 EGFPRegative H EGFPRagative 3
o 0.881% o 1.44% &
100 100
50
50 50
0 0 0
TR ropon LAALL | T L | LA, AL Lk | L | L | Ll B | Ladb | Lk | o
4 5 6 7
0 10 10° 10° 10 0 10 10 10 10 0 10! 10 10° 10
1xM82(U)site2-Cas9 + 2x5cMS2(C)-AcrllAd4
+ miR-302a-5p-responsive + miR-21-5p-responsive
No CavT CavT CavT + CavT
1 250
250 150 120 EGFPnegative
200 70.2%
200
150 07
= - ] = 100 EGFPnagative : )
2 150  EcFPnegative s EGFPnegative 3 42.5% a
“ 211% < 21.6% < o B
100 { 60
100
] 50
50 509 307
0 Lk . ) Lhik | T (] Labld | Lk | U LA | L | T T T T T T u TN T T T T T T T 0 L. | Lhiii | T T T T L |
0 10 10° 10° 10 n 10! 10’ 1° 10’ 0 10t 10’ 10’ 1’ 0 10° 10° 10° 10
=




Supplementary Figure 10 | Representative histograms of EGFP knockout by CRISPR/Cas9 system regulated by
miRNA-responsive CaVT.

HeLa cells (a) and iPS cells (201B7 strain) (b) were co-transfected with 1xMS2(U)site2-Cas9 mRNA (cap analog:
A-cap, modified nucleosides: NImW¥), 2xScMS2(C)-AcrlIA4 mRNA (cap analog: ARCA, modified nucleosides:
N1mW), EGFP-targeting sgRNA, and the indicated CaVT mRNA. Five days after the transfection, the fluorescence

was measured by a flow cytometer. Details of the transfection conditions are shown in the supplementary methods.
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Supplementary Figure 11 | Representative histograms showing effects of drug-regulatable CaVT on the translation

of target mRNA variants.

HeLa cells were co-transfected with each target hmAG1 mRNA variant, DmrC-VPg(FCV) mRNA, and MS2CP-
1xDmrA (or MS2CP(V291)-1xDmrA) mRNA. After the transfection, the cells were cultured in medium containing
0 or 500 nM A/C heterodimerizer, and the fluorescence was measured by a flow cytometer. Histograms show the
hmAG1 (+)/tagRFP (+) populations. Details of the transfection conditions are shown in the supplementary
methods.
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Supplementary Figure 12 | Representative two-dimensional dot plots showing the effects of drug-regulatable CaVT
on the translation of target mRNA variants.

HeLa cells were co-transfected with each target hmAG1 mRNA variant, DmrC-VPg(FCV) mRNA, and MS2CP-
1xDmrA (or MS2CP(V291)-1xDmrA) mRNA. After the transfection, the cells were cultured in medium containing
0 or 500 nM A/C heterodimerizer, and the fluorescence was measured by a flow cytometer. (a) The fluorescence
of cells without DmrC-VPg(FCV) and MS2CP-1xDmrA (or MS2CP(V291)-1xDmrA). (b) The fluorescence of
cells cultured in medium containing 500 nM A/C heterodimerizer. (c) The fluorescence of cells cultured in medium
without A/C heterodimerizer. (d) The superimpositions of (b) (shown as cyan) and (c) (shown as red). Details of

the transfection conditions are shown in the supplementary methods.
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Supplementary Figure 13 | Representative two-dimensional dot plots showing MS2CP-1xDmrA and DmrC-
VPg(FCV) dependency of A/C heterodimerizer-mediated translational activation.

HeLa cells were co-transfected with tagRFP mRNA, 1xMS2(U)site1-hmAG1 mRNA, and the mRNAs to express
indicated components of the drug-regulatable CaVT. After the transfection, the cells were cultured in medium
containing 0 or 500 nM A/C heterodimerizer, and the fluorescence was measured by a flow cytometer. The
fluorescence of the cells cultured in medium containing 500 or 0 nM A/C heterodimerizer are shown in the top and
middle rows, respectively. The superimpositions of them are shown in the bottom row. Details of the transfection

conditions are shown in the supplementary methods.
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Supplementary Figure 14 | Representative two-dimensional dot plots showing the dose-dependency of drug-
regulatable CaVT.

HeLa cells were co-transfected with 1xMS2(C)-hmAG1, DmrC-VPg(FCV), and MS2CP-1xDmrA mRNAs. After
the transfection, the cells were cultured in medium containing the indicated concentration of A/C heterodimerizer,
and the fluorescence was measured by a flow cytometer. Histograms of the hmAG1 (+)/tagRFP (+) population are

shown in Figure 8e. Details of the transfection conditions are shown in the supplementary methods.

Supplementary Table 1 | Exact P values of Figure 5b-c; 6b; 7b, 7d

Figure No. Sample Name P value
No Bax mRNA/+ CaVT (15 ng) 0.999
No Bax mRNA/+ CaVT (30 ng) 0.113
No Bax mRNA/+ MS2CP (30 ng) 0.115
1xMS2(U)site2-Bax/No CaVT or MS2CP < 0.001
1xMS2(U)site2-Bax/+ CaVT (15 ng) < 0.001

5b 1xMS2(U)site2-Bax/+ CaVT (30 ng) < 0.001
1xMS2(U)site2-Bax/+ MS2CP (30 ng) < 0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/No CaVT or MS2CP 0.981
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/+ CaVT (15 ng) < 0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/+ CaVT (30 ng) < 0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/+ MS2CP (30 ng) < 0.001
Bax mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Bax/No CaVT < 0.001

5¢ (Annexin V positive) | 1xMS2(U)site2-Bax/+ CaVT <0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/No CaVT 0.277
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/+ CaVT < 0.001




Bax mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Bax/No CaVT 0.009
5¢ (Annexin V and -
SYTOX Red positive) 1xMS2(U)site2-Bax/+ CaVT < 0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL/No CaVT 0.980
1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL/+ CaVT < 0.001
No sgRNA (Negative control) 1.000
Cas9 mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Cas9/No CaVT < 0.001
1xMS2(U)site2-Cas9/+ CaVT < 0.001
6b 1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (0.5 ng)/No CaVT 0.998
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (0.5 ng)/+ CaVT < 0.001
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (1 ng)/No CaVT 1.000
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (1 ng)/—l— CaVT < 0.001
Bax mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL
/+ miR-302a-5p-responsive CaVT/+ miR-302a-5p mimic 0987
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL ~ 0.001
/+ miR-302a-5p-responsive CaVT/+ Control mimic
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL = 0.001
/+ CaVT/+ miR-302a-5p mimic
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL = 0.001
7b (Annexin V positive) | /+ CaVT/+ Control mimic ‘
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL = 0.001
/+ miR-21-5p-responsive CaVT/+ miR-21-5p inhibitor
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL 0.999
/+ miR-21-5p-responsive CaVT/+ Control inhibitor
1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL — 0.001
/CaVT/+ miR-21-5p inhibitor
1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL — 0.001
/CaVT/+ Control inhibitor
Bax mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL 0.979
/+ miR-302a-5p-responsive CaVT/+ miR-302a-5p mimic
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL 0.007
/+ miR-302a-5p-responsive CaVT/+ Control mimic
7b (Annexin V and -
SYTOX Red positive) 1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL 0.006
/+ CaVT/+ miR-302a-5p mimic
1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL 0.017
/+ CaVT/+ Control mimic
1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL 0.025

/+ miR-21-5p-responsive CaVT/+ miR-21-5p inhibitor




1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL

/4 miR-21-5p-responsive CaVT/+ Control inhibitor 1000
1xMS2(U)site2-Bax + 2xScMS2(C)-BelxL 0.035
/CaVT/+ miR-21-5p inhibitor
1xMS2(U)site2-Bax + 2xScMS2(C)-BclxL 0.012
/CaVT/+ Control inhibitor
No sgRNA (Negative control) 0.997
Cas9 mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (0.5 ng) 0.993
/No CaVT

7d (HeLa cells) 1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (0.5 ng) ~ 0.001
/+ miR-302a-5p-responsive CaVT
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrllA4 (0.5 ng) 0.917
/+ miR-21-5p-responsive CaVT
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrlIA4 (0.5 ng) — 0.001
/+ CaVT
No sgRNA (Negative control) 1.000
Cas9 mRNA with ARCA (Positive control) < 0.001
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrlIA4 (0.5 ng) 1000
/No CaVT

7d GPS cells) 1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrlIA4 (0.5 ng) 0.081
/+ miR-302a-5p-responsive CaVT
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrlIA4 (0.5 ng) — 0.001
/+ miR-21-5p-responsive CaVT
1xMS2(U)site2-Cas9 + 2xScMS2(C)-AcrlIA4 (0.5 ng) ~ 0.001

/+ CaVT




Supplementary Methods

Detailed procedures of the pPDNA construction

pDNA Cloning Vector Insert
name method
pcDNA3.1 | Ligation BamHI + Kpnl cut BamHI + Kpnl cut pcDNA3.1-MS2CP-hPABPc1
-MS2CP- | high ver.2 pcDNA3.1-L7Ae-
VPg(FCV) | (Toyobo) VPg(FCV)
pcDNA3.1 | Ligation BamHI + Kpnl cut BamHI + Kpnl cut pcDNA3.1-MS2CP-hPABPc1
-MS2CP- | high ver.2 pcDNA3.1-L7Ae-VPg(NV-
VPg(NV- GD)
GI)
pcDNA3.1 | KOD -Plus- | PCR product -
- Mutagenesis | (Template: pcDNA3.1-
MS2CP(V | Kit MS2CP-VPg(FCV),
291)- (Toyobo) Forward primer:
VPg(FCV) ATCGCTGAATGGATCA
GCTCTAACTC,
Reverse primer:
CCCGTTAGCGAAGTTG
CTTGG)
pcDNA3.1 | In-Fusion Agel + BamHI cut PCR product
-MS2CP- | HD (Takara | pcDNA3.1-MS2CP- (Template: pHet-Mem1 (Takara Bio), Forward
2xDmrA Bio) VPg(FCV) primer:
CGGCATCTACGGATCCTCTAGAGGAGTGCA
GGT, Reverse primer:
CAGTTGGAACACCGGTCTCCAGCTTCAGCA
GCT)
pcDNA3.1 | In-Fusion Agel + BamHI cut PCR product
- HD pcDNA3.1-MS2CP(V29I)- | (Template: pHet-Mem1 (Takara Bio),
MS2CP(V VPg(FCV) Forward primer:
291)- CGGCATCTACGGATCCTCTAGAGGAGTGCA
2xDmrA GGT,
Reverse primer:
CAGTTGGAACACCGGTCTCCAGCTTCAGCA
GCT)
pcDNA3.1 | In-Fusion BamHI + Kpnl cut PCR product
-DmrC- HD pcDNA3.1-MS2CP- (Template: pHet-1 (Takara Bio),
VPg(FCV) VPg(FCV) Forward primer:

TTAAACTTAAGCTTGGTACCGCCACCATGG
CTTCTAGA,

Reverse primer:




TGCCCTTGGCGGATCCCTTTGAGATTCGTC
GGAACQ)

PB-TRE- In-Fusion Notl cut PB-TRE-IRES- PCR product

hmAG1 HD hmAG1! (Template: PB-TRE-IRES-hmAGH,
Forward
primer:GCAGGCTCCGCGGCCACCATGGTGA
GCGTGATCAAGCCCGAGA,
Reverse primer: ACCGCTAGTGCGGCCGCTQG)

pcDNA3.1 | In-Fusion Agel + BamHI cut VPg(FCV) gene

-L7Ae- HD pcDNA3.1-L7Ae-hPABPcl | (GeneArt strings artificial gene synthesis, Thermo

VPg(FCV) Fisher Scientific)

pcDNA3.1 | In-Fusion Agel + BamHI cut VPg(NV-GI) gene

-L7Ae- HD pcDNA3.1-L7Ae-hPABPcl | (GeneArt strings artificial gene synthesis, Thermo

VPg(NV- Fisher Scientific)

GI)

pcDNA3.1 | In-Fusion BamHI cut pcDNA3.1- PCR product

-L7Ae- HD hPABPc1-DYK (Template: pKloop-L7Ae-ECFP-IRES2-DsRed-

hPABPcl (GenScript) Express,
Forward primer:
TACCGAGCTCGGATCGCCACCATGTACGTG
AGA,
Reverse primer:
TCATGGTGGCGGATCCCTTCTGAAGGCCT
TTAATCT)

pcDNA3.1 | In-Fusion BamHI cut pcDNA3.1- BamHI + BglII cut PCR product

-MS2CP- | HD hPABPc1-DYK (Template: pCTp-MS2CP,

hPABPcl (GenScript) Forward primer:

aaAGATCTgccaccatgGCTTCTAACTTT,
Reverse primer:
gggGGATCCGTAGATGCCGGAGTTGGCCGC
GATG)




Full sequences of template DNAs for in vitro transcription

- MS2CP
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(FCV)
Primers for 1st PCR: HNC-365, HNC-379
Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA

T7 promoter, , MS2CP gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTC GCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGG

CGACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGGTCGCTGAATGGATCAGCTCTAACTCGCG
ATCACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATC
AAAGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGGAACTAACCATTCCAATTTTCG
CCACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGAT
TCCCTCGGCCATCGCGGCCAACTCCGGCATCTACTGAATCTAGACCTTCTGCGGGGCTTGCCTTCT
GGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ VPg(FCV)
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(FCV)
Primers for 1t PCR: HNC-266, HNC-372
Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA

T7 promoter, , VPg(FCV) gene, DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTC GCCAAGGGCAAGACCAAGAGCAAAGTGGGCCCCTACAGAGGCAGAG

GCGTGGCCCTTACAGACGACGAGTATGACGAATGGCGCGAGCACAACGCCACCAGAAAGCTGGATC
TGAGCGTGGAAGATTTCCTGATGCTGCGGCACAGAGCCGCTCTGGGAGCTGATGATGCCGACGCCG
TGAAGTTCAGATCCTGGTGGAACAGCAGAAGCCGGCTGGCCGACGATTACGAGGATGTGACCGTGA
TCGGCAAAGGCGGCGTGAAGCACGAGAAGATCCGGACCAATACTCTGAGAGCCGTGGACAGAGGCT
ACGACGTGTCCTTCGCTGAAGAAACCGGTGTTCCAACTGTTGATTACAAGGATGACGACGATAAGTG
AATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTC
TTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAA]

+ VPg(NV-GI)
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(NV-GI)

Primers for 1t PCR: HNC-266, HNC-373

Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA

T7 promoter, , VPg(NV-GI) gene, DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTC GGCAAGAACAAGGGCAAGACCAAGAAAGGCAGAGGCCGGAAGAACA



ACTACAACGCCTTCAGCAGACGGGGCCTGAGCGACGAGGAATACGAAGAGTACAAGAAGATCCGGG
AAGAGAAGAACGGCAACTACAGCATCCAAGAGTACCTGGAAGATCGGCAGCGCTACGAAGAGGAACT
GGCCGAAGTTCAGGCTGGCGGAGATGGCGGAATTGGCGAGACAGAGATGGAAATCCGGCACCGGG
TGTTCTACAAGTCCAAGAGCAAGAAGCACCAGCAAGAGCAGCGGAGACAGCTGGGACTCGTGACAG
GCAGCGACATCAGAAAGCGGAAGCCCATCGATTGGACCCCTCCAAAGAACGAGTGGGCCGACGACG
ATAGAGAGGTGGACTACAACGAGAAGATCAACTTCGAAACCGGTGTTCCAACTGTTGATTACAAGGA
TGACGACGATAAGTGAATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCC
TTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAA]

+ CaVT (MS2CP-VPg(FCV))
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(FCV)

Primers for 1t PCR: HNC-365, HNC-266

Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3’'UTR oligo DNA

T7 promoter, Kozak sequence (including start codon), MS2CP gene, VPg(FCV) gene, DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCGCCACCatgGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGC
GACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGGTCGCTGAATGGATCAGCTCTAACTCGCGA
TCACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCA
AAGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGGAACTAACCATTCCAATTTTCGC
CACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATT
CCCTCGGCCATCGCGGCCAACTCCGGCATCTACGGATCCGCCAAGGGCAAGACCAAGAGCAAAGTG
GGCCCCTACAGAGGCAGAGGCGTGGCCCTTACAGACGACGAGTATGACGAATGGCGCGAGCACAAC
GCCACCAGAAAGCTGGATCTGAGCGTGGAAGATTTCCTGATGCTGCGGCACAGAGCCGCTCTGGGA
GCTGATGATGCCGACGCCGTGAAGTTCAGATCCTGGTGGAACAGCAGAAGCCGGCTGGCCGACGAT
TACGAGGATGTGACCGTGATCGGCAAAGGCGGCGTGAAGCACGAGAAGATCCGGACCAATACTCTG
AGAGCCGTGGACAGAGGCTACGACGTGTCCTTCGCTGAAGAAACCGGTGTTCCAACTGTTGATTAC
AAGGATGACGACGATAAGTGAATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTC
TCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ MS2CP-VPg(NV-GI)
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(NV-GI)

Primers for 1t PCR: HNC-365, HNC-266

Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA

T7 promoter, Kozak sequence (including start codon), MS2CP gene, VPg(NV-GI) gene, DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCgccaccatgGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGCGA
CGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGGTCGCTGAATGGATCAGCTCTAACTCGCGATCA
CAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCAAAG



TCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGGAACTAACCATTCCAATTTTCGCCAC
GAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATTCCC
TCGGCCATCGCGGCCAACTCCGGCATCTACGGATCCGGCAAGAACAAGGGCAAGACCAAGAAAGGC
AGAGGCCGGAAGAACAACTACAACGCCTTCAGCAGACGGGGCCTGAGCGACGAGGAATACGAAGAG
TACAAGAAGATCCGGGAAGAGAAGAACGGCAACTACAGCATCCAAGAGTACCTGGAAGATCGGCAGC
GCTACGAAGAGGAACTGGCCGAAGTTCAGGCTGGCGGAGATGGCGGAATTGGCGAGACAGAGATG
GAAATCCGGCACCGGGTGTTCTACAAGTCCAAGAGCAAGAAGCACCAGCAAGAGCAGCGGAGACAG
CTGGGACTCGTGACAGGCAGCGACATCAGAAAGCGGAAGCCCATCGATTGGACCCCTCCAAAGAAC
GAGTGGGCCGACGACGATAGAGAGGTGGACTACAACGAGAAGATCAACTTCGAAACCGGTGTTCCA
ACTGTTGATTACAAGGATGACGACGATAAGTGAATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCC
ATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ CaVT V29I mutant (MS2CP(V29])-VPg)
Template pDNA for PCR: pcDNA3.1-MS2CP(V291)-VPg(FCV)
Primers for 1t PCR: HNC-365, HNC-266
Primers for 2 PCR: HNC-242, HNC-396, KEC-62, 3’'UTR oligo DNA
T7 promoter, Kozak sequence (including start codon), MS2CP(V29]) gene, VPg(FCV) gene, DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCGCCACCatgGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGC
GACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGATCGCTGAATGGATCAGCTCTAACTCGCGAT
CACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCAA
AGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGGAACTAACCATTCCAATTTTCGCC
ACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATTC
CCTCGGCCATCGCGGCCAACTCCGGCATCTACGGATCCGCCAAGGGCAAGACCAAGAGCAAAGTGG
GCCCCTACAGAGGCAGAGGCGTGGCCCTTACAGACGACGAGTATGACGAATGGCGCGAGCACAACG
CCACCAGAAAGCTGGATCTGAGCGTGGAAGATTTCCTGATGCTGCGGCACAGAGCCGCTCTGGGAG
CTGATGATGCCGACGCCGTGAAGTTCAGATCCTGGTGGAACAGCAGAAGCCGGCTGGCCGACGATT
ACGAGGATGTGACCGTGATCGGCAAAGGCGGCGTGAAGCACGAGAAGATCCGGACCAATACTCTGA
GAGCCGTGGACAGAGGCTACGACGTGTCCTTCGCTGAAGAAACCGGTGTTCCAACTGTTGATTACA
AGGATGACGACGATAAGTGAATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCT
CTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

* hsa-miR-21-5p-responsive CaVT
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(FCV)
Primers for 1t PCR: HNC-401, HNC-266
Primers for 2" PCR: HNC-378, HNC-396, 3’'UTR oligo DNA
T7 promoter, hsa-miR-21-5p target site, Kozak sequence (including start codon), MS2CP gene, VPg(FCV) gene,
DYK-tag gene



[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCTCAACATCAGTCTGATAAGCTAGCCACCatgGCTTCTAACTTTACTCAGTTCGTTCT
CGTCGACAATGGCGGAACTGGCGACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGGTCGCTGA
ATGGATCAGCTCTAACTCGCGATCACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCG
CAGAATCGCAAATACACCATCAAAGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGG
AACTAACCATTCCAATTTTCGCCACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCT
CCTAAAAGATGGAAACCCGATTCCCTCGGCCATCGCGGCCAACTCCGGCATCTACGGATCCGCCAAG
GGCAAGACCAAGAGCAAAGTGGGCCCCTACAGAGGCAGAGGCGTGGCCCTTACAGACGACGAGTAT
GACGAATGGCGCGAGCACAACGCCACCAGAAAGCTGGATCTGAGCGTGGAAGATTTCCTGATGCTG
CGGCACAGAGCCGCTCTGGGAGCTGATGATGCCGACGCCGTGAAGTTCAGATCCTGGTGGAACAGC
AGAAGCCGGCTGGCCGACGATTACGAGGATGTGACCGTGATCGGCAAAGGCGGCGTGAAGCACGAG
AAGATCCGGACCAATACTCTGAGAGCCGTGGACAGAGGCTACGACGTGTCCTTCGCTGAAGAAACC
GGTGTTCCAACTGTTGATTACAAGGATGACGACGATAAGTGAATCTAGACCTTCTGCGGGGCTTGC
CTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTA
GGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

* hsa-miR-302a-5p-responsive CaVT
Template pDNA for PCR: pcDNA3.1-MS2CP-VPg(FCV)

Primers for 1st PCR: HNC-475, HNC-266

Primers for 2 PCR: HNC-378, HNC-396, 3’'UTR oligo DNA
T7 promoter, hsa-miR-302a-5p target site, Kozak sequence (including start codon), MS2CP gene, VPg(FCV) gene,
DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCAGCAAGTACATCCACGTTTAAGTGCCACCatgGCTTCTAACTTTACTCAGTTCGTTC
TCGTCGACAATGGCGGAACTGGCGACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGGTCGCTG
AATGGATCAGCTCTAACTCGCGATCACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGC
GCAGAATCGCAAATACACCATCAAAGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATG
GAACTAACCATTCCAATTTTCGCCACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTC
TCCTAAAAGATGGAAACCCGATTCCCTCGGCCATCGCGGCCAACTCCGGCATCTACGGATCCGCCAA
GGGCAAGACCAAGAGCAAAGTGGGCCCCTACAGAGGCAGAGGCGTGGCCCTTACAGACGACGAGTA
TGACGAATGGCGCGAGCACAACGCCACCAGAAAGCTGGATCTGAGCGTGGAAGATTTCCTGATGCT
GCGGCACAGAGCCGCTCTGGGAGCTGATGATGCCGACGCCGTGAAGTTCAGATCCTGGTGGAACAG
CAGAAGCCGGCTGGCCGACGATTACGAGGATGTGACCGTGATCGGCAAAGGCGGCGTGAAGCACGA
GAAGATCCGGACCAATACTCTGAGAGCCGTGGACAGAGGCTACGACGTGTCCTTCGCTGAAGAAAC
CGGTGTTCCAACTGTTGATTACAAGGATGACGACGATAAGTGAATCTAGACCTTCTGCGGGGCTTG
CCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGT
AGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]



- 1xMS2(C)sitel-hmAGl1
Template pDNA for PCR: PB-TRE-hmAG1

Primers for 1s* PCR: HNC-383, KEC-331

Primers for 2" PCR: HNC-382, HNC-396, 3’'UTR oligo DNA

T7 promoter, MS2-binding motif (C), Kozak sequence (including start codon), hmAG1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGACATGAGGATCACCCATGTCGAATTAAGAGAGAAAA
GAAGAGTAAGAAGAAATATAAGACACCGGTCCCCACCATGGTGAGCGTGATCAAGCCCGAGATGAA
GATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGG
CAACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGC
CTACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATC
CAGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGAC
CAGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGT
TCGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCA
GCACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTG
GAGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTG
CCCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGA
AGCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTC
TGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAAT
AAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ 1xMS2(C)site2-hmAG1
Template pDNA for 1st PCR: pENTR-IRES-hmAG1

Primers for 1t PCR: KEC-330, KEC-331

Primers for 2" PCR: HNC-242, HNC-396, HNC-446, 3'UTR oligo DNA

T7 promoter, MS2-binding motif (C), Kozak sequence (including start codon), hmAG1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTACATGAGGATCA
CCCATGTAAGAAGAAATATAAGACACCGGTCCCCACCATCGTGAGCGTGATCAAGCCCGAGATGAAG
ATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGGC
AACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGLC
TACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATCC
AGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGACC
AGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGTT
CGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCAG
CACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTGG
AGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTGC
CCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGAA
GCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTCT
GCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATA
AAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]



- 1xMS2(C)site3-hmAG1:
Template pDNA for PCR: PB-TRE-hmAG1
Primers for 13t PCR: HNC-447, KEC-331
Primers for 2" PCR: HNC-378, HNC-396, 3’'UTR oligo DNA
T7 promoter, MS2-binding motif (C), Kozak sequence (including start codon), hmAG1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCACATGAGGATCACCCATGTGCCACCATGGTGAGCGTGATCAAGCCCGAGATGAAG
ATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGGC
AACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGCC
TACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATCC
AGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGACC
AGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGTT
CGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCAG
CACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTGG
AGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTGC
CCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGAA
GCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTCT
GCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATA
AAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ 1xMS2(U)sitel-hmAG1
Template pDNA for PCR: PB-TRE-hmAG1

Primers for 1t PCR: HNC-383, KEC-331

Primers for 2 PCR: HNC-408, HNC-396, 3’'UTR oligo DNA

T7 promoter, MS2-binding motif (U), Kozak sequence (including start codon), hmAGT1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGACATGAGGATTACCCATGTCGAATTAAGAGAGAAAA
GAAGAGTAAGAAGAAATATAAGACACCGGTCCCCACCATGGTGAGCGTGATCAAGCCCGAGATGAA
GATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGG
CAACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGC
CTACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATC
CAGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGAC
CAGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGT
TCGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCA
GCACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTG
GAGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTG
CCCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGA
AGCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTC
TGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAAT
AAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]



- 1xMS2(U)site2-hmAG1
Template pDNA for PCR: pENTR-IRES-hmAG1

Primers for 13t PCR: KEC-330, KEC-331

Primers for 2" PCR: HNC-242, HNC-396, HNC-440, 3'UTR oligo DNA

T7 promoter, MS2-binding motif (U), Kozak sequence (including start codon), hmAGT1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTACATGAGGATTA
CCCATGTAAGAAGAAATATAAGACACCGGTCCCCACCATOCGTGAGCGTGATCAAGCCCGAGATGAAG
ATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGGC
AACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGCC
TACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATCC
AGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGACC
AGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGTT
CGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCAG
CACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTGG
AGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTGC
CCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGAA
GCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTCT
GCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATA
AAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ 1xMS2(U)site3-hmAG1
Template pDNA for PCR: PB-TRE-hmAG1

Primers for 1t PCR: HNC-441, KEC-331

Primers for 2 PCR: HNC-378, HNC-396, 3’'UTR oligo DNA

T7 promoter, MS2-binding motif (U), Kozak sequence (including start codon), hmAGT1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCACATGAGGATTACCCATGTGCCACCATGGTGAGCGTGATCAAGCCCGAGATGAAG
ATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGGC
AACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGLC
TACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATCC
AGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGACC
AGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGTT
CGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCAG
CACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTGG
AGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTGC
CCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGAA
GCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTCT
GCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATA
AAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]



» 2xScMS2(C)-hmAG1
Template pDNA for PCR: pENTR-IRES-hmAG1
Primers for 13t PCR: KEC-330, KEC-331
Primers for 2" PCR: HNC-370, HNC-396, 3’'UTR oligo DNA
T7 promoter, 2xMS2-binding motif (C) with scaffold, Kozak sequence (including start codon), hmAG1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGTCAGATCCGCTAGCGGATCC CgggagcAggtgAGGATCACC
CATcTgccacgagegAggtgAGGATCACCCAT cTegetegtgttcccACCGGTCLCCACCATGGTGAGCGTGATCAA
GCCCGAGATGAAGATCAAGCTGTGCATGAGGGGCACCGTGAACGGCCACAACTTCGTGATCGAGGG
CGAGGGCAAGGGCAACCCCTACGAGGGCACCCAGATCCTGGACCTGAACGTGACCGAGGGCGCCCC
CCTGCCCTTCGCCTACGACATCCTGACCACCGTGTTCCAGTACGGCAACAGGGCCTTCACCAAGTAC
CCCGCCGACATCCAGGACTACTTCAAGCAGACCTTCCCCGAGGGCTACCACTGGGAGAGGAGCATG
ACCTACGAGGACCAGGGCATCTGCACCGCCACCAGCAACATCAGCATGAGGGGCGACTGCTTCTTCT
ACGACATCAGGTTCGACGGCACCAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCCTGAA
GTGGGAGCCCAGCACCGAGAAGATGTACGTGGAGGACGGCGTGCTGAAGGGCGACGTGAACATGA
GGCTGCTGCTGGAGGGCGGCGGCCACTACAGGTGCGACTTCAAGACCACCTACAAGGCCAAGAAGG
AGGTGAGGCTGCCCGACGCCCACAAGATCGACCACAGGATCGAGATCCTGAAGCACGACAAGGACT
ACAACAAGGTGAAGCTGTACGAGAACGCCGTGGCCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtga
ATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCT
TGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAA]

* hmAG1
Template pDNA for PCR: pENTR-IRES-hmAG1

Primers for 1st PCR: KEC-330, KEC-331

Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA

T7 promoter, Kozak sequence (including start codon), hmAG1 gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCGCCACCATGGTGAGCGTGATCAAGCCCGAGATGAAGATCAAGCTGTGCATGAGGG
GCACCGTGAACGGCCACAACTTCGTGATCGAGGGCGAGGGCAAGGGCAACCCCTACGAGGGCACCC
AGATCCTGGACCTGAACGTGACCGAGGGCGCCCCCCTGCCCTTCGCCTACGACATCCTGACCACCGT
GTTCCAGTACGGCAACAGGGCCTTCACCAAGTACCCCGCCGACATCCAGGACTACTTCAAGCAGACC
TTCCCCGAGGGCTACCACTGGGAGAGGAGCATGACCTACGAGGACCAGGGCATCTGCACCGCCACC
AGCAACATCAGCATGAGGGGCGACTGCTTCTTCTACGACATCAGGTTCGACGGCACCAACTTCCCCC
CCAACGGCCCCGTGATGCAGAAGAAGACCCTGAAGTGGGAGCCCAGCACCGAGAAGATGTACGTGG
AGGACGGCGTGCTGAAGGGCGACGTGAACATGAGGCTGCTGCTGGAGGGCGGCGGCCACTACAGG
TGCGACTTCAAGACCACCTACAAGGCCAAGAAGGAGGTGAGGCTGCCCGACGCCCACAAGATCGACC
ACAGGATCGAGATCCTGAAGCACGACAAGGACTACAACAAGGTGAAGCTGTACGAGAACGCCGTGG
CCAGGTACTCCATGCTGCCCAGCCAGGCCAAGtgaATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCC
ATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]



+ tagRFP

Template pDNA for PCR: pDuReg2MS-tagRFP-hmAG1(92a-3p)!
Primers for 1st PCR: HNC-237, HNC-238

Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA

T7 promoter, , tagRFP gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTC gtgtctaagggcegaagagetgattaaggagaacatgeacatgaagctgtacatggagggcaccgtgaacaacca

ccacttcaagtgcacatccgagggcegaaggceaagecctacgagggeacccagaccatgagaatcaaggtggtcgagggceggecctcteececttegecttegacatce
tggctaccagettcatgtacggeageagaaccttcatcaaccacacccagggeatccccgacttetttaageagtectteccctgagggcttcacatgggagagagteac
cacatacgaagacgggggcgtgctgaccgetacccaggacaccagectccaggacggetgectcatctacaacgtcaagatcagaggggtgaacttceecatccaac

ggceectgtgatgeagaagaaaacactcggetgggaggecaacaccgagatgetgtaccecgetgacggeggectggaaggeagaagegacatggecctgaagete
gtgggcggggoccacctgatctgeaacttcaagaccacatacagatccaagaaacccgetaagaacctcaagatgeccggegtctactatgtggaccacagactgga

aagaatcaaggaggccgacaaagagacctacgtcgageageacgaggtggctgtggecagatactgegacctecctageaaactggggeacaaacttaattgaA'T
CTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTG
GTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

+ 1xMS2(U)site2-Bax
Template pDNA for PCR: pUC19-hBaxwoT7f
Primers for PCR: HNC-242, HNC-396, HNC-440

T7 promoter, MS2-binding motif (U), , hBax gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTACATGAGGATTA
CCCATGTAAGAAGAAATATAAGACACCGGTC GACGGGTCCGGGGAGCAGCCCAGAGG

CGGGGGGCCCACCAGCTCTGAGCAGATCATGAAGACAGGGGCCCTTTTGCTTCAGGGTTTCATCCA
GGATCGAGCAGGGCGAATGGGGGGGGAGGCACCCGAGCTGGCCCTGGACCCGGTGCCTCAGGATG
CGTCCACCAAGAAGCTGAGCGAGTGTCTCAAGCGCATCGGGGACGAACTGGACAGTAACATGGAGC
TGCAGAGGATGATTGCCGCCGTGGACACAGACTCCCCCCGAGAGGTCTTTTTCCGAGTGGCAGCTG
ACATGTTTTCTGACGGCAACTTCAACTGGGGCCGGGTTGTCGCCCTTTTCTACTTTGCCAGCAAACT
GGTGCTCAAGGCCCTGTGCACCAAGGTGCCGGAACTGATCAGAACCATCATGGGCTGGACATTGGA
CTTCCTCCGGGAGCGGCTGTTGGGCTGGATCCAAGACCAGGGTGGTTGGGACGGCCTCCTCTCCTA
CTTTGGGACGCCCACGTGGCAGACCGTGACCATCTTTGTGGCGGGAGTGCTCACCGCCTCGCTCAC
CATCTGGAAGAAGATGGGCTGATTCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTT
CTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ 2xScMS2(C)-BclxL
Template pDNA for PCR: pUC19-BclxLwoT7f
Primers for PCR: HNC-370, HNC-396
T7 promoter, 2xMS2-binding motif (C) with scaffold, , BelxL gene



[CAGTGAATTGTAATACGACTCACTATAGGGTCAGATCCGCTAGCGGATCCgggagcAggtgAGGATCACC
CATcTgccacgagcgAggtgAGGATCACCCAT cTegcetegtgttcccACCGGTC TCTCAGAGcaaccgggag
ctggtggttgactttctctectacaagetttcccagaaaggatacagetggagteagtttagtgatgtggaagagaacaggactgaggeeccagaagggactgaatcg
gagatggagacccccagtgecatcaatggeaacccatectggeacctggeagacagececgeggtgaatggagecactgGCceacageageagtttggatgeecg
ggaggtgatccecatggeageagtaaagcaagegctgagggaggeaggegacgagtttgaactgeggtaccggegggeattcagtgacctgacatcccagetecac
atcaccccagggacagcatatcagagctttgaacaggtagtgaatgaactcttcegggatggggtaaactggggtegeattgtggectttttctectteggeggggeac
tgtgegtggaaagegtagacaaggagatgeaggtattggtgagtcggatcgeagettggatggecacttacctgaatgaccacctagagecttggatccaggagaac
ggcggctgggatacttttgtggaactctatgggaacaatgcageagecgagagecgaaagggecaggaacgcettcaaccgetggttectgacgggeatgactgtgg
ceggegtggttetgetgggcetcactctt CAGTCGGAAATGATCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCC
CTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ 1xMS2(U)site2-SpCas9
Template pDNA for PCR: pHL-EF1a-SphcCas9-iC-A
Primers for 1st PCR: MHC-1, MHC-2
Primers for 2" PCR: HNC-242, HNC-396, HNC-440, 3'UTR oligo DNA

T7 promoter, MS2-binding motif (U), , SpCas9 gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTACATGAGGATTA
CCCATGTAAGAAGAAATATAAGACACCGGTC GATAAGAAATACAGCATTGGACTGGAC

ATTGGGACAAACTCCGTGGGATGGGCCGTGATTACAGACGAATACAAAGTGCCTTCAAAGAAGTTCA
AGGTGCTGGGCAACACCGATAGACACAGCATCAAGAAAAATCTGATTGGAGCCCTGCTGTTCGACTC
CGGCGAGACAGCTGAAGCAACTCGGCTGAAAAGAACTGCTCGGAGAAGGTATACCCGCCGAAAGAA
TAGGATCTGCTACCTGCAGGAGATTTTCAGCAACGAAATGGCCAAGGTGGACGATAGTTTCTTTCAC
CGCCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGCGGCATCCCATCTTTGGCAACA
TTGTGGACGAGGTCGCTTATCACGAAAAGTACCCTACCATCTATCATCTGAGGAAGAAACTGGTGGA
CTCCACAGATAAAGCAGACCTGCGCCTGATCTATCTGGCCCTGGCTCACATGATTAAGTTCCGGGGC
CATTTTCTGATCGAGGGGGATCTGAACCCAGACAATTCTGATGTGGACAAGCTGTTCATCCAGCTG
GTCCAGACATACAATCAGCTGTTTGAGGAAAACCCCATTAATGCATCTGGCGTGGACGCAAAAGCCA
TCCTGAGTGCCAGACTGTCTAAGAGTCGGAGACTGGAGAACCTGATCGCTCAGCTGCCAGGGGAAA
AGAAAAACGGCCTGTTTGGGAATCTGATTGCACTGTCACTGGGACTGACTCCCAACTTCAAGAGCAA
TTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGTCCAAGGACACCTATGACGATGACCTGGATAAC
CTGCTGGCTCAGATCGGGGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCC
ATCCTGCTGAGTGATATTCTGCGCGTGAACACCGAGATTACAAAAGCCCCCCTGTCAGCTAGCATGA
TCAAGAGATATGACGAGCACCATCAGGATCTGACCCTGCTGAAGGCTCTGGTGAGGCAGCAGCTGC
CTGAGAAGTACAAGGAAATCTTCTTTGATCAGTCTAAGAACGGATACGCCGGCTATATTGACGGCGG
GGCTAGTCAGGAGGAGTTCTACAAGTTTATCAAACCCATTCTGGAGAAGATGGATGGCACAGAGGA
ACTGCTGGTGAAACTGAATCGGGAAGACCTGCTGAGGAAGCAGCGCACTTTTGATAACGGAAGCAT
CCCTCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGAGGCGCCAGGAAGACTTCTACCCATTT
CTGAAGGATAACAGGGAGAAGATCGAAAAAATTCTGACATTCCGCATCCCCTACTATGTGGGCCCTC
TGGCAAGAGGCAACAGCCGGTTTGCCTGGATGACTCGCAAATCTGAGGAAACAATCACTCCCTGGAA
CTTCGAGGAAGTGGTCGATAAGGGCGCTTCCGCACAGTCTTTCATTGAGCGGATGACAAACTTCGA



CAAGAACCTGCCAAACGAAAAAGTGCTGCCCAAGCACTCTCTGCTGTACGAGTATTTCACAGTCTAT
AACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGAGAAAGCCTGCCTTCCTGAGTGGAGAA
CAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATAGGAAGGTGACAGTCAAGCAGCTGAAAG
AGGACTATTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAGGTTTAA
CGCCTCCCTGGGGACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAG
GAAAATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATAGGGAAATGATC
GAGGAACGCCTGAAGACCTATGCCCATCTGTTCGATGACAAAGTGATGAAACAGCTGAAGCGACGGA
GATACACAGGATGGGGCCGACTGTCTCGGAAGCTGATCAATGGGATTCGCGACAAACAGAGTGGAA
AGACCATCCTGGACTTTCTGAAATCAGATGGCTTCGCCAACCGGAACTTCATGCAGCTGATTCACGA
TGACAGCCTGACATTCAAAGAGGATATCCAGAAGGCACAGGTGTCCGGGCAGGGAGACTCTCTGCA
CGAGCATATCGCAAACCTGGCCGGCAGCCCTGCCATCAAGAAAGGGATTCTGCAGACCGTGAAGGT
GGTGGACGAGCTGGTGAAAGTCATGGGAAGACATAAGCCAGAAAACATCGTGATTGAGATGGCCAG
GGAAAATCAGACCACACAGAAAGGCCAGAAGAACTCAAGGGAGCGCATGAAAAGAATCGAGGAAGGA
ATTAAGGAACTGGGCAGCCAGATCCTGAAAGAGCACCCCGTGGAAAACACACAGCTGCAGAATGAGA
AGCTGTATCTGTACTATCTGCAGAATGGACGCGATATGTACGTGGACCAGGAGCTGGATATTAACC
GACTGTCCGATTACGACGTGGATCATATCGTCCCACAGTCATTCCTGAAAGATGACAGCATTGACAA
TAAGGTGCTGACCCGCTCTGACAAAAACCGAGGCAAGAGTGATAATGTCCCCTCAGAGGAAGTGGT
CAAGAAAATGAAGAACTACTGGAGGCAGCTGCTGAATGCCAAACTGATCACACAGCGAAAGTTTGAT
AACCTGACTAAAGCTGAGCGGGGAGGCCTGAGTGAACTGGACAAAGCAGGCTTCATTAAGCGACAG
CTGGTGGAGACACGGCAGATCACAAAGCACGTCGCCCAGATTCTGGATTCAAGAATGAACACTAAGT
ACGATGAGAATGACAAACTGATCAGAGAAGTGAAGGTCATTACCCTGAAGTCAAAACTGGTGAGCGA
CTTTCGGAAAGATTTCCAGTTTTATAAGGTCAGAGAGATCAACAACTACCACCATGCTCATGACGCA
TACCTGAACGCAGTGGTCGGCACAGCCCTGATTAAGAAATACCCTAAACTGGAGTCCGAGTTCGTGT
ACGGGGACTATAAGGTGTACGATGTCAGAAAAATGATCGCCAAGTCTGAGCAGGAAATTGGCAAAG
CCACTGCTAAGTATTTCTTTTACAGTAACATCATGAATTTCTTTAAGACTGAGATCACCCTGGCAAAT
GGGGAAATCCGAAAGCGGCCACTGATTGAGACTAACGGCGAGACAGGAGAAATCGTGTGGGACAAA
GGAAGAGATTTTGCTACCGTGAGGAAGGTCCTGAGCATGCCCCAAGTGAATATTGTCAAGAAAACAG
AGGTGCAGACTGGGGGATTCAGTAAGGAATCAATTCTGCCTAAACGCAACTCCGATAAGCTGATCGC
CCGAAAGAAAGACTGGGACCCCAAGAAGTATGGCGGGTTCGACTCCCCAACTGTGGCTTACTCTGT
CCTGGTGGTCGCAAAGGTGGAGAAGGGAAAAAGCAAGAAACTGAAATCCGTCAAGGAACTGCTGGG
CATCACCATTATGGAGCGCAGCTCCTTCGAAAAGAATCCTATCGATTTTCTGGAGGCCAAAGGCTAT
AAGGAAGTGAAGAAAGACCTGATCATCAAGCTGCCAAAGTACTCACTGTTTGAGCTGGAAAACGGGA
GAAAGAGGATGCTGGCAAGCGCCGGGGAGCTGCAGAAAGGAAATGAACTGGCCCTGCCCTCCAAGT
ACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGGTCCCCTGAGGATAACGAACA
GAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTC
TCCAAAAGAGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACCGGG
ATAAGCCAATCAGAGAGCAGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCC
CGCAGCCTTCAAGTATTTTGACACTACCATCGATCGCAAACGATACACAAGCACTAAGGAGGTGCTG
GACGCTACCCTGATTCATCAGAGCATTACTGGCCTGTATGAAACAAGGATTGACCTGTCTCAGCTGG
GCGGCGACTCCGGAGCTGACCCCAAGAAGAAGAGGAAGGTGTGAATCTAGACCTTCTGCGGGGCTT
GCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAG
TAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

- 2xScMS2(C)-AcrlIA4
Template pDNA for PCR: pHL-EF1a-AcrlIA4-iC-A
Primers for 13 PCR: MHC-144, MHC-145
Primers for 2 PCR: HNC-370, HNC-396, 3’'UTR oligo DNA

T7 promoter, 2xMS2-binding motif (C) with scaffold, , AcrlIA4 gene
[CAGTGAATTGTAATACGACTCACTATAGGGTCAGATCCGCTAGCGGATCC CgggagcAggtgAGGATCACC
CATcTgccacgagegAggtgAGGATCACCCAT cTegcetegtgttcccACCGGTC AACATTAACGACCTC

ATACGAGAGATTAAGAACAAAGATTACACCGTCAAACTGTCAGGAACTGATAGTAACTCAATCACCCA
GCTTATTATCAGGGTAAACAATGATGGGAATGAATATGTGATATCTGAGAGCGAAAACGAGTCTATC
GTCGAGAAATTCATTTCCGCTTTTAAGAACGGGTGGAATCAGGAATATGAGGATGAAGAAGAATTTT
ACAATGACATGCAGACGATCACGTTGAAAAGTGAACTGAACTAAATCTAGACCTTCTGCGGGGCTTG
CCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGT

AGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

* MS2CP-1xDmrA:
Template pDNA for PCR: pcDNA3.1-MS2CP-2xDmrA
Primers for 15t PCR: HNC-365, HNC-437
Primers for 2 PCR: HNC-242, HNC-396, KEC-62, 3’'UTR oligo DNA

T7 promoter, , MS2CP gene, DmrA gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTC GCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGC

GACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGGTCGCTGAATGGATCAGCTCTAACTCGCGA
TCACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCA
AAGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGGAACTAACCATTCCAATTTTCGC
CACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATT
CCCTCGGCCATCGCGGCCAACTCCGGCATCTACGGAT CC Ctctagaggagtgeaggtggaaaccatctececcaggagacgggcg
caccttcecccaagegeggecagacctgegtggtgeactacaccgggatgettgaagatggaaagaaatttgattcctceccgggacagaaacaagecctttaagtetat
gctaggcaageaggaggtgatccgaggctgggaagaaggggttgeccagatgagtgtgggtcagagagecaaactgactatatctccagattatgectatggtgeca
ctgggeacccaggeatcatcccaccacatgecactetegtettegatgtggagettctaaaactggaa TGAATCTAGACCTTCTGCGGGGCTT
GCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAG
TAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA]

+ MS2CP(V29I)-1xDmrA:
Template pDNA for PCR: pcDNA3.1-MS2CP(V291)-2xDmrA
Primers for 1t PCR: HNC-365, HNC-437
Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3'UTR oligo DNA
T7 promoter, , MS2CP(V29I) gene, DmrA gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA



AGACACCGGTCGCCACCatgGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGC
GACGTGACTGTCGCCCCAAGCAACTTCGCTAACGGGATCGCTGAATGGATCAGCTCTAACTCGCGAT
CACAGGCTTACAAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCAA
AGTCGAGGTGCCTAAAGGCGCATGGAGGTCTTACTTAAATATGGAACTAACCATTCCAATTTTCGCC
ACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATTC
CCTCGGCCATCGCGGCCAACTCCGGCATCTACGGATCC Ctctagaggagtgeaggtggaaaccatcteccccaggagacgggege
accttccccaagegeggecagacctgegtggtgeactacaccgggatgettgaagatggaaagaaatttgattecteccgggacagaaacaagecctttaagtttatg
ctaggcaagcaggaggtgatccgaggctgggaagaaggggttgeccagatgagtgtgggtcagagagecaaactgactatatctecagattatgectatggtgeeac
tgggcacccaggeatcateccaccacatgecactetegtettegatgtggagettetaaaactggaa TGAATCTAGACCTTCTGCGGGGCTT
GCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAG

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

* DmrC-VPg(FCV)
Template pDNA for PCR: pcDNA3.1-DmrC-VPg(FCV)

Primers for 1t PCR: HNC-395, HNC-266

Primers for 2" PCR: HNC-242, HNC-396, KEC-62, 3’'UTR oligo DNA

T7 promoter, Kozak sequence (including start codon), DmrC gene, VPg(FCV) gene, DYK-tag gene
[CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGACACCGGTCGCCACCatggcttctagaatectetggeatgagatgtggeatgaaggectggaagaggeatctegtttgtactttggggaaaggaac
gtgaaaggcatgtttgaggtgctggageccttgeatgetatgatggaacggggeccccagactctgaaggaaacatectttaatcaggectatggtcgagatttaatgg
aggcccaagagtggtgeaggaagtacatgaaatcagggaatgtcaaggacctectccaagectgggacctctattatcatgtgttccgacgaatctcaaagGGAT
CCGCCAAGGGCAAGACCAAGAGCAAAGTGGGCCCCTACAGAGGCAGAGGCGTGGCCCTTACAGACG
ACGAGTATGACGAATGGCGCGAGCACAACGCCACCAGAAAGCTGGATCTGAGCGTGGAAGATTTCC
TGATGCTGCGGCACAGAGCCGCTCTGGGAGCTGATGATGCCGACGCCGTGAAGTTCAGATCCTGGT
GGAACAGCAGAAGCCGGCTGGCCGACGATTACGAGGATGTGACCGTGATCGGCAAAGGCGGCGTGA
AGCACGAGAAGATCCGGACCAATACTCTGAGAGCCGTGGACAGAGGCTACGACGTGTCCTTCGCTG
AAGAAACCGGTGTTCCAACTGTTGATTACAAGGATGACGACGATAAGTGAATCTAGACCTTCTGCGG
GGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGC

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

* EGFP-targeting sgRNA

Primers for PCR: U15K160429, MHC-4

T7 promoter, EGFP-targeting region

[GCTAATACGACTCACTATAgggcacgggcagettgecgg GTTTTAGAGCTAGAAATAGCAagttaaaataaggctagtcegtt

atcaacttgaaaaagtggcaccgagtcggtgettt]



List of primers to prepare templates for in vitro transcription

HNC-237 CACCGGTCGCCACCAT Ggtgtctaagggcgaagagetga

HNC-238 GCCCCGCAGAAGGTCTAGATTCAattaagtttgtgccccagtttg

HNC-242 CAGTGAATTGTAATACGACTCACTATAGGGCGA

HNC-266 GCCCCGCAGAAGGTCTAGATTCACTTATCGTCGTCATCCTTG

HNC-365 CACCGGTCGCCACCATGGCTTCTAACTTTAC

HNC-370 CAGTGAATTGTAATACGACTCACTATAGGGTCAGATCCGCTAGCGGATCCggga
gcAggtg AGGATCACCCATcTgccacgagegAggtgAGGATCACCCAT cTegetegtgttcccACC
GGTCGCCACCATG

HNC-372 CACCGGTCGCCACCATGGCCAAGGGCAAGACCAAGAGCA

HNC-373 CACCGGTCGCCACCATGGGCAAGAACAAGGGCAAGACCA

HNC-378 CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAG
TAAGAAGAAATATAAGACACC

HNC-379 GCCCCGCAGAAGGTCTAGATTCAGTAGATGCCGGAGTTGG

HNC-382 CAGTGAATTGTAATACGACTCACTATAGGGACATGAGGATCACCCATGTCGAA
TTAAGAGAGAAAAGAAGAGTAAGAAGAAATATAAGACACC

HNC-383 AGAAAAGAAGAGTAAGAAGAAATATAAGACACCGGTCGCCACCATGGTGAGCG
TGATCAAGCCCGAGA

HNC-395 CACCGGTCGCCACCATGGCTTCTAGAATC

HNC-396 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
TTTTTTTTTTTTCCTACTCAGGCTTTATTCA

HNC-401 AGAAAAGAAGAGTAAGAAGAAATATAAGACACCGGTCTCAACATCAGTCTGAT
AAGCTAGCCACCATGGCTTCTAACTTTAC

HNC-408 CAGTGAATTGTAATACGACTCACTATAGGGACATGAGGATTACCCATGTCGAA
TTAAGAGAGAAAAGAAGAGTAAGAAGAAATATAAGACACC

HNC-437 GCCCCGCAGAAGGTCTAGATTCATTCCAGTTTTAGAAGCTCCACATCG

HNC-440 TGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTACATGAG
GATTACCCATGTAAGAAGAAATATAAGACACCGGTCGCCACCATG

HNC-441 AGAAAAGAAGAGTAAGAAGAAATATAAGACACCGGTCACATGAGGATTACCCA
TGTGCCACCATGGTGAGCGTGATCAAGCCCGAGA

HNC-446 TGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAGTACATGAG
GATCACCCATGTAAGAAGAAATATAAGACACCGGTCGCCACCATG

HNC-447 AGAAAAGAAGAGTAAGAAGAAATATAAGACACCGGTCACATGAGGATCACCCA
TGTGCCACCATGGTGAGCGTGATCAAGCCCGAGA

HNC-475 AGAAAAGAAGAGTAAGAAGAAATATAAGACACCGGTCAGCAAGTACATCCACG
TTTAAGTGCCACCATGGCTTCTAACTTTAC

KEC-62 CAGTGAATTGTAATACGACTCACTATAGGGCGAATTAAGAGAGAAAAGAAGAG
TAAGAAGAAATATAAGACACCGGTCGCCACCATG

KEC-330 CACCGGTCGCCACCATGGTGAGCGTGATCAAGCCCG

KEC-331 GCCCCGCAGAAGGTCTAGATTCACTTGGCCTGGCTGGGC

MHC-1

CACCGGTCGCCACCATGGATAAGAAATACAGCATTGGAC




MHC-2 GCCCCGCAGAAGGTCTAGACTATCACACCTTCCTCTTCTTCTTGG

MHC-4 aaagcaccgactcggtgecactttttcaagttgataacggactagcecttattttaact TGCTATTTCTAGCTCTAA
AAC

MHC-144 CACCGGTCGCCACCATGAACATTAACGACCTCATACGAG

MHC-145 GCCCCGCAGAAGGTCTAGACTATTAGTTCAGTTCACTTTTCAACGTG

U15K160429 GCTAATACGACTCACTATAGGGCACGGGCAGCTTGCCGGGTTTTAGAGCTAG
AAATAGCAAG

3'UTR oligo DNA | TCTAGACCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTTCTCTCCCTT
(double strand) GCACCTGTACCTCTTGGTCTTTGAATAAAGCCTGAGTAGGAAAAAAAAAAAAA
AAAAAAA




List of transfection conditions

Figure 2, Supplementary Figure 1

Transfection control mRNA
- cap analog: ARCA
- modified nucleosides: N1mW

- 100 ng/well

Target mRNA
- cap analog: A-cap
- modified nucleosides: NImW¥
- 360 ng/well

Translational effector mRNA
- cap analog: ARCA
+ modified nucleosides: NImW¥
- 40 ng/well

tagRFP

hmAG1

MS2CP

MS2CP-VPg(NV-GI)

CavVT

VPg(NV-GI)

VPg(FCV)

1xMS2(C)site1-hmAG1

MS2CP

MS2CP-VPg(NV-GI)

CaVT

VPg(NV-GI)

VPg(FCV)

Supplementary Figure 2

Transfection control mRNA
- cap analog: ARCA
+ modified nucleosides: N1mW¥

- 100 ng/well

Target mRNA
- cap analog: ARCA
- modified nucleosides: N1mW

- 50 ng/well

Translational effector mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥
- 40 ng/well

tagRFP

1xMS2(C)sitel-hmAG1

CavVT




Figure 3, Supplementary Figure 3

Transfection control mRNA Target mRNA Translational effector mRNA
- cap analog: ARCA - cap analog: A-cap - cap analog: ARCA
- modified nucleosides: NImW - 360 ng/well - modified nucleosides: NImW¥
- 100 ng/well - 40 ng/well

1xMS2(C)sitel-hmAG1 ;
CavVT
(modified nucleosides: NImW¥)
CaVT (V29I mutant)
1xMS2(C)site2-hmAG1 -
CavVT
(modified nucleosides: NImW¥)
CaVT (V29I mutant)
1xMS2(C)site3-hmAG1 i
- . CaVT
(modified nucleosides: N1mW¥)
CaVT (V29I mutant)
1xMS2(U)sitel-hmAG1 _
. . CaVT
(modified nucleosides: NImW¥)
CaVT (V29I mutant)
1xMS2(U)site2-hmAG1 i
- . CavVT
(modified nucleosides: N1mW¥)
CaVT (V29I mutant)
1xMS2(U)site3-hmAG1 -
- . CavVT
(modified nucleosides: N1mW¥)
CaVT (V29I mutant)
tagRFP

1xMS2(C)site1-hmAG1
(modified nucleosides: ¥/5mC)

CaVT

CaVT (V29I mutant)

1xMS2(C)site2-hmAG1
(modified nucleosides: ¥/5mC)

CaVT

CaVT (V29I mutant)

1xMS2(C)site3-hmAG1
(modified nucleosides: ¥/5mC)

CavVT

CaVT (V29I mutant)

1xMS2(U)sitel-hmAG1
(modified nucleosides: ¥/5mC)

CaVT

CaVT (V29I mutant)

1xMS2(U)site2-hmAG1
(modified nucleosides: ¥/5mC)

CavVT

CaVT (V29I mutant)

1xMS2(U)site3-hmAG1
(modified nucleosides: ¥/5mC)

CavVT

CaVT (V29I mutant)




Supplementary Figure 4, 5

Transfection control mRNA Target mRNA Translational effector mRNA
- cap analog: ARCA - cap analog: A-cap - cap analog: ARCA
- modified nucleosides: NImW - 320 ng/well - modified nucleosides: NImW¥
- 100 ng/well - 80 ng/well

1xMS2(C)sitel-hmAG1 ;
CavVT
(modified nucleosides: NImW¥)
CaVT (V29I mutant)
1xMS2(C)site2-hmAG1 -
CavVT
(modified nucleosides: NImW¥)
CaVT (V29I mutant)
1xMS2(C)site3-hmAG1 i
- . CaVT
(modified nucleosides: N1mW¥)
CaVT (V29I mutant)
1xMS2(U)sitel-hmAG1 _
. . CaVT
(modified nucleosides: NImW¥)
CaVT (V29I mutant)
1xMS2(U)site2-hmAG1 i
- . CavVT
(modified nucleosides: N1mW¥)
CaVT (V29I mutant)
1xMS2(U)site3-hmAG1 -
- . CavVT
(modified nucleosides: N1mW¥)
CaVT (V29I mutant)
tagRFP

1xMS2(C)site1-hmAG1
(modified nucleosides: ¥/5mC)

CaVT

CaVT (V29I mutant)

1xMS2(C)site2-hmAG1
(modified nucleosides: ¥/5mC)

CaVT

CaVT (V29I mutant)

1xMS2(C)site3-hmAG1
(modified nucleosides: ¥/5mC)

CavVT

CaVT (V29I mutant)

1xMS2(U)sitel-hmAG1
(modified nucleosides: ¥/5mC)

CaVT

CaVT (V29I mutant)

1xMS2(U)site2-hmAG1
(modified nucleosides: ¥/5mC)

CavVT

CaVT (V29I mutant)

1xMS2(U)site3-hmAG1
(modified nucleosides: ¥/5mC)

CavVT

CaVT (V29I mutant)




Figure 4b-d, Supplementary Figure 6a

Transfection control mRNA
- cap analog: ARCA
- modified nucleosides: N1mW

- 100 ng/well

Target mRNA
- cap analog: A-cap
+ modified nucleosides: NImW¥
- 360 ng/well

Translational effector mRNA
- cap analog: ARCA
- modified nucleosides: NImW¥
- 40 ng/well

tagRFP

2xScMS2(C)-hmAG1

CavVT

CaVT (V29I mutant)

Figure 4e, Supplementary Figure 6b

Transfection control mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥
- 100 ng/well

Target mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥

- 20 ng/well

Translational effector mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥
- 40 ng/well

tagRFP

2xScMS2(C)-hmAG1

CavVT

CaVT (V29I mutant)

Supplementary Figure 7

Transfection control mRNA
- cap analog: ARCA
- modified nucleosides: NImW¥
- 100 ng/well

Target mRNA
- cap analog: A-cap
+ modified nucleosides: N1mW¥
- 320 ng/well

Translational effector mRNA
- cap analog: ARCA
+ modified nucleosides: NImW¥
- 80 ng/well

tagRFP

2xScMS2(C)-hmAG1

CavVT

CaVT (V29I mutant)




Figure 5b

Pro-apoptotic mRNA
- cap analog: A-cap
- modified nucleosides: NImW¥

- 90 ng/well

Anti-apoptotic mRNA
- cap analog: ARCA
+ modified nucleosides: NImW¥
- 20 ng/well

Translational effector mRNA
- cap analog: ARCA

- modified nucleosides: N1mW¥

CaVT (15 ng/well)

CaVT (30 ng/well)

MS2CP (30 ng/well)

1xMS2(U)site2-Bax

CaVT (15 ng/well)

CaVT (30 ng/well)

MS2CP (30 ng/well)

2xScMS2(C)-BclxL

CaVT (15 ng/well)

CaVT (30 ng/well)

MS2CP (30 ng/well)

Figure 5c¢, d

Pro-apoptotic mRNA
- modified nucleosides: N1mW
- 360 ng/well

Anti-apoptotic mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥
- 80 ng/well

Translational effector mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥
- 120 ng/well

1xMS2(U)site2-Bax
(cap analog: ARCA)

1xMS2(U)site2-Bax
(cap analog: A-cap)

CavVT

2xScMS2(C)-BclxL

CavVT




Figure 6

Cas9 mRNA
- modified nucleosides:
NImW
- 360 ng/well

sgRNA
- 25 ng/well

AcrlIA4 mRNA
- cap analog: ARCA

- modified nucleosides:

NlmW

Translational effector mRNA
- cap analog: ARCA
- modified nucleosides:
NImW
- 120 ng/well

1xMS2(U)site2-SpCas9
(cap analog: ARCA)

EGFP-targeting | -

1xMS2(U)site2-SpCas9
(cap analog: A-cap)

EGFP-targeting

CaVT
2xScMS2(C)-Acrl1A4 -
(0.5 ng/well) CaVT
2xScMS2(C)-AcrllA4 -
(1 ng/well) CaVT

Supplementary Figure 8

Pro-apoptotic mRNA

Anti-apoptotic mRNA

Translational effector mRNA

miRNA mimic or

- cap analog: A-cap - cap analog: ARCA - cap analog: ARCA inhibitor
- modified nucleosides: - modified nucleosides: - modified nucleosides: - 0.3 pmol/well
NImW¥y NImW¥ NImW¥
- 90 ng/well - 20 ng/well - 30 ng/well
miR-302a-5p
CaVT mimic

1xMS2(U)site2-Bax

2xScMS2(C)-BclxL

Control mimic

miR-302a-5p-responsive
CaVT

miR-302a-5p

mimic

Control mimic

CavVT

Control inhibitor

miR-21-5p

inhibitor

miR-21-5p-responsive CaVT

Control inhibitor

miR-21-5p

inhibitor




Figure 7b, Supplementary Figure 9

Pro-apoptotic mRNA
- modified nucleosides:
NImW
- 360 ng/well

Anti-apoptotic mRNA
- cap analog: ARCA

- modified nucleosides:

Translational effector mRNA
- cap analog: ARCA

- modified nucleosides:

miRNA mimic or
inhibitor

- 1.2 pmol/well

NImW
- 80 ng/well

NImW

- 120 ng/well

1xMS2(U)site2-Bax
(cap analog: ARCA)

1xMS2(U)site2-Bax
(cap analog: A-cap)

2xScMS2(C)-BclxL

miR-302a-5p
miR-302a-5p-responsive o

mimic
CaVT

Control mimic

miR-302a-5p
CaVT mimic

Control mimic

miR-21-5p-responsive CaV'T

miR-21-5p

inhibitor

Control inhibitor

miR-21-5p
CaVT inhibitor
Control inhibitor
Figure 7d, Supplementary Figure 10
Cas9 mRNA sgRNA AcrlIA4 mRNA Translational effector mRNA
- modified nucleosides: - 25 ng/well - cap analog: ARCA - cap analog: ARCA
N1mW - modified nucleosides: - modified nucleosides:
- 360 ng/well NImW¥ NImW
0.5 ng/well - 60 ng/well

1xMS2(U)site2-SpCas9
(cap analog: ARCA)

EGFP-targeting

1xMS2(U)site2-SpCas9
(cap analog: A-cap)

EGFP-targeting

2xScMS2(C)-AcrllA4

miR-302a-5p-responsive
CaVT

miR-21-5p-responsive CaVT

CaVT




Figure 8b, c, Supplementary Figure 11, 12

Transfection control mRNA Target mRNA Translational effector mRNA
- cap analog: ARCA - cap analog: A-cap - cap analog: ARCA
- modified nucleosides: NImW - 320 ng/well - modified nucleosides: N1mW¥
- 100 ng/well
MS2CP-1xDmrA (20 ng/well)
1xMS2(C)site1-hmAG1
- ] + DmrC-VPg (60 ng/well)
(modified nucleosides: NImW¥)
MS2CP(V291I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)
MS2CP-1xDmrA (20 ng/well)
1xMS2(C)site2-hmAG1
- ] + DmrC-VPg (60 ng/well)
(modified nucleosides: NImW¥)
MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)
) MS2CP-1xDmrA (20 ng/well)
1xMS2(C)site3-hmAG1
B ] + DmrC-VPg (60 ng/well)
(modified nucleosides: N1mW¥)
MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)
) MS2CP-1xDmrA (20 ng/well)
1xMS2(U)sitel-hmAG1
B ) + DmrC-VPg (60 ng/well)
(modified nucleosides: N1mW¥)
tagRFP MS2CP(V29I)-1xDmrA (20 ng/well)

+ DmrC-VPg (60 ng/well)

1xMS2(U)site2-hmAG1
(modified nucleosides: N1mW¥)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(U)site3-hmAG1
(modified nucleosides: N1mW¥)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(C)site1-hmAG1
(modified nucleosides: ¥/5mC)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(C)site2-hmAG1
(modified nucleosides: ¥/5mC)

MS2CP-1xDmrA (20 ng/well)




+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(C)site3-hmAG1
(modified nucleosides: ¥/5mC)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(U)sitel-hmAG1
(modified nucleosides: ¥/5mC)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(U)site2-hmAG1
(modified nucleosides: ¥/5mC)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

1xMS2(U)site3-hmAG1
(modified nucleosides: ¥/5mC)

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

MS2CP(V29I)-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)

Supplementary Figure 13

Transfection control mRNA
- cap analog: ARCA

+ modified nucleosides: N1mW¥

Target mRNA
- cap analog: A-cap

- modified nucleosides: N1mW¥

Translational effector mRINA
+ cap analog: ARCA

- modified nucleosides: N1mW¥

- 100 ng/well - 320 ng/well
MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)
tagRFP 1xMS2(U)sitel-hmAG1 MS2CP-1xDmrA (20 ng/well)

DmrC-VPg (60 ng/well)

Figure 8d, e, Supplementary Figure 14

Transfection control mRNA
- cap analog: ARCA
- modified nucleosides: N1mW¥
- 100 ng/well

Target mRNA
- cap analog: A-cap
- modified nucleosides: N1mW¥
- 320 ng/well

Translational effector mRINA
- cap analog: ARCA

+ modified nucleosides: N1mW¥

tagRFP

1xMS2(U)sitel-hmAG1

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)




Figure 8f, Supplementary Video 1, 2

Target mRNA
- cap analog: A-cap
- modified nucleosides: NImW¥

- 420 ng/well

Translational effector mRNA
- cap analog: ARCA

- modified nucleosides: N1mW

1xMS2(U)sitel-hmAG1

MS2CP-1xDmrA (20 ng/well)
+ DmrC-VPg (60 ng/well)




Gating strategy

1. hmAG1/tagRFP reporter assay

Cells inside forward and side scatter gates (an example is shown below) were used to visualize hmAG1-tagRFP

dot plots.

FSC-A SSC-Asubset
63.2%

—u
L]
=)

—
=
(%3]

—
L]
[ |

e

—
L]

—
=
]

—
]
—u

SSC-A5LSSC-A
o
whod oobond bl e bd bl el bl

L L B L B L B L I L I LLL BN (L B

1[]1 10 10 10 10 10 10
FSC-ALFSC-A

Cross gates were set based on hmAG1-tagRFP dot plots of untransfected samples (an example is shown below).
In the visualization and calculation of the hmAG1/tagRFP ratio, hmAG1(+)-tagRFP(+) regions (Q6 region in

the example) were used to reduce the influence of autofluorescence.
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2. Apoptosis assay

Cells inside forward and side scatter gates (an example is shown below) were used to visualize Annexin V-SYTOX
Red dot plots. Different from the case of the hmAG1/tagRFP reporter assay, the gates were set to include both

live and dead cells.
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3. EGFP knockout assay

A forward and side scatter gating strategy similar to the case of hmAG1/tagRFP reporter assay was used.
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