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transmembrane receptor protein serinethreonine kinase activity (G0:0004675)
NAD-retinol dehydrogenase activity (GO:0004745)
voltage-gated sodium channel activity involved in cardiac muscle cell action potential (GO:0086006)
voltage-gated sodium channel activity (G0:0005248)
INADP-retinol dehydrogenase activity (G0:0052650)
transcription regulatory region nucleic acid binding (G0:0001067)
‘sodium channel regulator activity (GO:0017080)
BMP binding (GO:0036122)
death receptor binding (G0:0005123)
alcohol dehydrogenase (NADP+) activity (G0:0008106)
protein tyrosine kinase activator activity (G0:0030296) P value
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type 1 fibroblast growth factor receptor binding (GO:0005105)
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gap junction channel activity involved in cardiac conduction electrical coupling (G0:0086075)
voltage-gated calcium channel activity involved in cardiac muscle cell action potential (G0:0086007)
neuregulin binding (G0:0038132)
oxidoreductase activity, acting on the CH-OH group of donors, NAD or NADP as acceptor (GO:0016616)
growth factor activity (GO:0008083)
sodium channel activity (G0:0005272)
amidine-lyase activity (G0:0016842)
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L-amino acid transmembrane transporter activity (G0:0015179)
C3HC4-type RING finger domain binding (G0:0055131)
platelet-derived growth factor receptor binding (G0:0005161)
aromatic amino acid transmembrane transporter activity (GO:0015173)
L-leucine transmembrane transporter activity (G0:0015190)
phosphatidylcholine floppase activity (G0:0090554)
growth factor activity (GO:0008083)
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neutral amino acid transmembrane transporter activity (G0:0015175)
L-serine transmembrane transporter activity (GO:0015194)
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phosphatidate phosphatase activity (GO:0008195)
branched-chain amino acid transmembrane transporter activity (G0:0015658)
pyridoxal phosphate binding (G0:0030170)
cation transmembrane transporter activity (G0:0008324)
lipid phosphatase activity (G0:0042577)
voltage-gated sodium channel activity (GO:0005248)
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CAMP response element binding protein binding (GO:0008140)
uridine-diphosphatase activity (G0:0045134)
guanosine-diphosphatase activity (G0:0004382)
L-alanine transmembrane transporter activity (G0:0015180)
leucine zipper domain binding (GO:0043522)
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protein tyrosine kinase activator activity (G0:0030296)
platelet-derived growth factor binding (G0:0048407)
transmembrane receptor protein kinase activity (G0:0019199)
protein tyrosine kinase activity (G0:0004713)
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Figure S1. LDIR potentially contributes to changes in molecular functions and gene
regulation in human cells. (A-B) Volcano plot representation of differential expression

analysis of genes in 0.05 Gy irradiation for 6 h (A) and 12 h (B) versus wild type (WT). The



black dots denote non-significant, the blue dots denote downregulated genes (FDR<0.05,
log2 FC<-1), and the red dots denote upregulated genes (FDR<0.05, log2 FC>1). (C-D)
Molecular function of Gene Ontology (GO) enrichment analysis with differentially expressed

genes (DEGs) in 0.05 Gy irradiation for 6 h (C) and 12 h (D).
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HuR KO #1 1 99.97% 629688 619862
HuR KO #1 2 99.89% 608450 609073
B CAND?2 stability ZFP91 stability
-e- WTIR-6h ty2=6.84 h -~ WTIR-6h t2=3.65h
- WT IR+6h tiz=3.47h -& WT IR+6h t2=4.19h
—+ KO#1IR-6h t;2=299h -+ KO#1IR-6h t,,=2.63h
¥ KO#1IR+6h 4,2=2.32h -¥- KO#1IR+6h t2=3.85h
< 1004 < 1004
4 P4 ]
[4 4 1
2 s 2 s0
5 ]
© ©
E * £
] Q
4 4
B By
10 T T T 10 T T T
0 1 2 3 4 0 1 2 3 4
Time(h) in Actinomycin D Time(h) in Actinomycin D
Cc i -
CAND?2 stability ZFP91 stability
- WTIR-12h  t2=6.52h - WTIR-12h  42=549h
& WTIR+12h  t2=367h = WTIR+12h  t;2=333h
-+ KO#1IR-12h t2=2.07h -+ KO#1IR-12h t,,=4.30h
¥ KO#1IR+12h t2=2.08h -¥- KO#1IR+12h 42=280h

% Remaining RNA
*
% Remaining RNA

0 1 2 3 4 0 1 2 3 4

Time(h) in actinomycin D Time(h) in Actinomycin D

Figure S2. Low-dose ionizing radiation (LDIR) affects the stability of mRNAs targeted by
human antigen R (HuR). (A) Indel frequencies in HuR were determined by deep sequencing
using the HEK293 CRISPR/Cas9 system. (B, C) Stability of CAND2 and ZFP91 mRNAs
after 0.05 Gy irradiation for 6 h (B) and 12 h (C) in HuR +/+ and -/- cells. Data represent

three independent experiments. *: p <0.05; **: p<0.01 from Student’s #-test.
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Figure S3. Molecular mechanisms of how low dose ionizing radiation (LDIR) alters the
regulation of human antigen R (HuR)-mediated gene expression regulation. (A) Western blot
analysis of the localization of HuR in cytosol and nucleus upon 0.05 Gy irradiation for 6 or
12 h. (B) Western blot analysis of the level of phospho HuR-S202 upon 0.05 Gy irradiation
for 6 or 12 h. (C) Phos-tag electrophoresis demonstrating HuR phosphorylation in HEK293
cells upon 0.05 Gy irradiation for the indicated time. (D) Stability of HuR in HEK293 cells
was detected by using western blotting after exposure to radiation for 24 h in HEK293 cells.

Original blot images are presented in supplementary figure S4.



