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B: AF118090.1 (1503-1762) \
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A: MG882757.1(868-1044) \

B: XM_008952056.3 (18-80)
C: EF605436.1(1166-1099)
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Supplementary Figure S1. IVT mRNA construct optimization. To optimize IVT construct, we
evaluated combinatory IVT mRNAs constructed with five different 5’UTRs and three different
3’'UTR. ARCA cap and poly A tail were commonly added after each IVT reaction. Positive control,
Trilink mMRNA was manufactured by Trilink co Itd and had the same structure to our constructs
except Clean cap™ and 5'/3’ UTR,
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Supplementary Figure S2. Effect of CT on cellular NADPH/NADP* ratios in MDA-MB-231
cells. The metabolic shift of CT expression in MDA-MB-231 significantly decreased the
NADP/NADPH ratio, which could decrease GSH/GSSG ratio resulting in excess ROS production.
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CdN: 5'-nucleotidase, human cytosolic (NM_001252377)

NT5M: 5'-nucleotidase, human mitochondrial (NM_020201), signal sequence deleted
CT : PBS2 5-nucleotidase

5" NT

Alias

Preferred substrate (Km)

References

PBS2 TMP
phosphohydrolase

Human mitochondrial
5’doxyribonucleotidase

Human cytosolic
5’deoxyribonucleotidase

Murine cytosolic
5’deoxyribnucleotidase

TOO1

NT5M
(hdNT-2)

CdN
(hdNT-1)

mdNT-1

dTMP (0.01 mM)
dGMP (0.7 mM)
dUMP (0.8 mM)
dGMP (0.09 mM)
dUMP (0.16 mM)
dTMP (0.3 mM)
dUMP (1.5 mM)
dTMP (1.5 mM)

dAMP (3.0 mM)
dGMP (3.3 mM)
dUMP (0.8 mM)
dAMP (1.0mM)

dGMP (1.2mM)

dTMP (1.4 mM)

Methods Enzymol. 51:285-290 (1978),
Also In-house data

Biochem. 46:13809-13818 (2007)
Biochemical Pharmacol. 66: 471-479 (2003)

J. Biol. Chem. 265:6589-6595 (1990)
Biochemical Pharmacol. 66: 471-479 (2003)

J. Biol. Chem. 275:5409-5415 (1990)
Biochemical Pharmacol. 66: 471-479 (2003)

Supplementary Figure S3. Construction of 5’nucleotidase IVTs with different ANMP specificity.
To investigate the difference among dNMP specificity of 5’-nucleotidases, additional two mRNA
constructs of human cytosolic 5’-nucleotidase (CdN) and human mitochondrial 5’-nucleotide (signal-
sequence deleted) (NT5M) which were known to have different substrate preference, were created

by replacing CT gene. The table shows the nucleotide substrate preference of each 5’-nucleotidase
as representative Km values.
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Supplementary Figure S4. Time-course profiles of Replication-Related Genes (RRG) and
DNA repair (BER/MMR) genes in MDA-MB-231. (A) Average expression of BER, MMR, RRG
genes and DNA repair alteration. (B) Average expression of replication-related genes (S-phase and
M-phase). All Gene lists are derived from KEGG and shown in Fig. 6.
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Supplementary Figure S4 (Continued). Time-course profiles of Replication-Related Genes
(RRG) and DNA repair (BER/MMR) genes in MDA-MB-231. (A) Average expression of BER,
MMR, RRG genes and DNA repair alteration. (B) Average expression of replication-related genes
(S-phase and M-phase). All Gene lists are derived from KEGG and shown in Fig. 6.
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