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Table S1 Statistical Parameters and Chemical identifiers of key early-response metabolites for radiation exposure at different time points after

irradiation.
p value FDR
Name HMDB KEGG
5h 24h 48h 5h 24h 48h

Guaiacol HMDBO01398 C01502 3.53E-08 4.97E-05 8.59E-04 5.27E-07 7.78E-04 9.62E-09
Fumaric acid HMDB00134 C00122 439E-01 8.45E-12 2.71E-09 4.87E-01 1.05E-09 4.46E-08
Pelargonic acid HMDB00847 C01601 5.45E-01 2.64E-10 1.68E-06 5.83E-01 2.17E-08 1.17E-05
aHggroxypheny“aC“C HMDB00755 03672 5.44E-05 430E-04 3.57E-08 3.70E-04 5.44E-03 4.69E-07
Malic acid HMDB00744 C00711 1.98E-01 1.50E-09 6.15E-05 2.62E-01 8.21E-08 2.13E-04
Pyroglutamic acid HMDB00267 C01879 8.01E-06 3.67E-04 3.13E-01 6.94E-05 4.83E-03 3.71E-01
Succinic acid HMDB00254 00042 2.49E-01 6.18E-04 1.80E-03 3.06E-01 6.77E-03 4.10E-03
Pimelic acid HMDBO00857 C02656 3.46E-02 3.67E-03 6.24E-06 7.02E-02 2.32E-02 3.50E-05
Adipic acid HMDB00448 C06104 5.10E-02 1.83E-03 3.11E-05 9.18E-02 1.33E-02 1.22E-04
3-(3- HMDB00375 C11457

Hydroxyphenyl)propa 5.51E-05 1.96E-05 6.26E-05 3.70E-04 3.30E-04 2.15E-04
noic acid

Myristic acid HMDBO00806 C06424 5.00E-01 1.94E-09 3.14E-07 5.43E-01 9.10E-08 1.22E-04
Palmitic acid HMDB00220 00249 5.61E-01 3.47E-07 1.41E-05 5.97E-01 9.65E-06 2.15E-04
Daidzein HMDB03312 C10208 4.14E-05 823E-03 7.34E-04 3.03E-04 3.98E-02 1.82E-03
L-Histidine HMDBO00177 C00135 9.22E-05 2.10E-03 2.31E-03 5.51E-04 1.47E-02 5.07E-03
Phenylalanine HMDBO00159 C00079 1.47E-06 2.01E-05 1.01E-01 1.52E-05 3.30E-04 1.33E-01
L-Threonine HMDB00167 C00188 2.43E-04 7.96E-03 2.12E-01 1.25E-03 3.97E-02 2.41E-01
L-Leucine HMDB00687 C00123 3.42E-03 1.30E-02 8.58E-05 1.09E-02 3.62E-02 2.82E-04
L-Isoleucine HMDBO00172 €00407 1.83E-03 8.15E-03 4.05E-04 6.83E-03 3.98E-02 1.09E-03



L-Glycine
L-Lysine

Oxalic acid
Phosphoric acid
Citric acid
Oxoglutaric acid
Hippuric acid
Trehalose
L-Aspartic acid

Citrulline

HMDBO00123
HMDBO00182
HMDBO02329
HMDBO02142
HMDB0009%4
HMDB00208
HMDBO00714
HMDBO00975
HMDBO00191
HMDBO00904

C00037
C00047
C00209
C00009
C00158
C00026
C01586
C01083
C00049
C00327

6.61E-03
8.14E-05
4.87E-02
3.52E-02
2.62E-03
>0.05

1.96E-11
2.31E-02
2.52E-04
7.86E-13

4.11E-03
1.90E-04
1.75E-03
1.44E-03
5.42E-02
1.97E-05
4.65E-03
1.86E-02
1.07E-03
9.55E-12

3.61E-01
9.79E-05
8.59E-04
9.21E-06
1.75E-02
5.00E-08
8.62E-12
1.19E-03
2.11E-06
2.26E-23

1.81E-02
4.96E-04
8.78E-02
6.97E-02
8.99E-03
>0.05

6.44E-10
4.94E-02
1.28E-03
4.79E-11

2.50E-02
2.72E-03
1.33E-02
1.16E-02
1.46E-01
3.30E-04
2.68E-02
7.46E-02
9.22E-03
1.05E-09

3.93E-01
3.19E-04
2.10E-03
4.81E-05
3.07E-02
6.08E-07
5.67E-10
2.81E-03
1.41E-05
744E-21




Table S2 The key metabolite pathway analysis for radiation exposure ranked by p

value (p<0.1).

Metabolic Pathway Total Expected Hits Rawp S(;}Lr; FDR Impact
Aminoacyl-tRNA 75 093477 8 2.06E-06 0.000164 0000164 0.11268
biosynthesis

Citrate cycle (TCA cycle) 20 024927 4 828E-05 0.006543 0.003313 0.18034
Alanine, aspartate and 24 0.29913 4 0.000175 0.013683 0.003663 0.26781
glutamate metabolism

Phenylalanine metabolism 45  0.56086 5 0.000183 0.014103 0.003663 0.15717
Nitrogen metabolism 39 048608 4 0.001192 0.090594 0.019072 0.00067
Glyoxylate and . 50  0.62318 4 0.003034 022753 0.040449  0.1322
dicarboxylate metabolism

Valine, leucine and 27 033652 3 0.004178 030919 0.047752  0.0265

isoleucine biosynthesis

Note. “total” is the number of metabolites in the set, “Hit” is the number of user

entered metabolites which match metabolites in set, “Raw p” is the raw p-value,

“Holm adjust” is the p-value after Bonferroni corrected, “FDR” is false-discovery rate.



Table S3 The changes of urinary excretion level of metabolites after normalization at

5h post-irradiation

Metabolites Control 2Gy (n=10) 4Gy (n=10) 6Gy (n=10) 8Gy (n=10)
(n=10)
Oxalic acid -0.6+0.57 -0.61+1.68 0.43+1.35 -0.42+2.03  1.29+2.02%#8
Guaiacol 0.64+044  0.124048%  -0.35+0.3%% +(;' gorn  0.55H0.08%7
Phosphoric acid 574429 4.19+13.73%  4.5545.54% 3.9+7.68% 2.524+6.68*
Fumaric acid 0.61+0.46 0.32+0.78 0.76+0.59 0.32+1 0.23+0.66
Pelargonic acid ~ -0.14+0.23 0.17+0.55 0.05+0.41 0.42+1.27 0.12+0.67
Hyd“_’t’i‘cyzlgfgy”ac 0284032 0134045 -026+0.15%% o o . 04440095
Malic acid 0.56+0.49 0.08+0.95 0.83+0.65 0.14+1.09¢& 0.68+0.84
Pyroglutamic acid ~ 0.06+1.02  -225+1.49%  2.17+0.75%  -2.48+1.48%  -2.78+0.71*
Succinic acid 0.49+0.51 -0.13+0.86 0.45+0.7 -0.02+0.91 0.08-+0.69
Oxoglutaric acid 2.42+2.35 -0.5+2.83% 1.35+1.27 0.99+3.35 0.57+2.51
Pimelic acid 0.12+0.1 0.16+0.37 0.09+0.22 -0.03+0.27  -0.15+0.16%#&
Adipic acid 0.28+0.28  -0.16+0.41% 0.12+0.17 -0.02+0.49 -0.11+0.31%
3-(3- i
Hydroxyphenyl)pr  0.27+0.38 0.14+1.11 - K . - Kt
yopans(y)lioc aCiyd)p 0.69+0.23 0.60+048%#  ~0-87+0.11
Citric acid 2.14+3.92  2.56+5.94% 3.3146.08 -0.38+8.05  8.87+6.59%# &S
Hippuric acid 4344259 -04+4.03% 39142665 . +2_.09>:< # '6'61+0§'79X -
Myristic acid -0.63+2.04 0.9+4.67 0.96+3.94 -1.73+3.13 0.3145
Palmitic acid -0.31+1.13 0.43+2.72 0.43+2.28 -1.09+2 0.13+3.06
Trehalose 2.94+577  -5.39+6.11 -2.33+5.98 -1.9+7.54  4.55+7.31%#&§
Daidzein 0.3+0.33  -0.17+0.25%  -0.19+0.3%  -0.24+0.34%  -0.36+0.09%
L-Histidine 0.53+0.21  -0.01+0.42%  -026+0.37% | o 0 e -0.23+0.29%
L-Phenylalanine ~ 0.62+0.25  -021+0.17%  -0.45+0.47%  -0.22+0.56*  0.27+0.42%#&
L-Threonine -0.2140.38  -0.07+0.24 -0.05+0.27 -0.12+0.38  0.45+0.29%# &S
L-Leucine 0.59+0.27 0.03+0.16%  -0.21+0.25%#  -0.54+1.3%* 0.12+0.19%&
L-Isoleucine 0.56+0.22  0.06+0.18%  -0.18+0.28%*  -0.55+1.2% 0.12+0.2%&
L-Asparticacid ~ -0.96+0.66  -0.17+0.64%  0.22+0.84%  0.31+0.72% 0.59+0.8%#
Glycine 0.4+0.53 -0.36+0.37%  -0.23+0.2%  0.24+0.85%&  _0.05+0.26%
L-Lysine 0.56+0.45 0.26+0.46  -0.19+0.56%*  -0.11+0.59%  -0.53+0.26%"%
Citrulline 0824025  0+037%  -0.181023%  -0014034% ~0-0410.24%%E

§

Note. Compared with control, % p < 0.05; Compared with 2 Gy, # p < 0.05;

Compared with 4 Gy, & p < 0.05; Compared with 6 Gy, § p <0.05

Normalization procedure: (1) The sample normalization (row-wise)utilized total

area of components that are common to all samples (i.e. the area of each component

was normalized to total integrated area of components); (2) Data scaling adopted Pareto



'xii —X

B

o
scaling method, the formula is xX; =



Table S4 The changes of urinary excretion level of metabolites after normalization at

24h post-irradiation

Metabolites Control 2Gy (n=10) 4Gy (n=10) 6Gy (n=9) 8Gy (n=10)
(n=10)
Oxalic acid -0.6+0.57 -1.13+0.67 0.16+1.45%* 0.08+1.19* 1+1.44%#
Guaiacol 0.64+0.44 0.5+0.79 0.1840.38%%  03440.45%% -0.37+0.32%#
Phosphoric acid -5.74+29 -5.29+2.93 -0.6+4.69%  0.19+6.18%# 3.5+8.2%#
Fumaric acid 0.61+0.46  -0.49+0.3%  -0.53+0.26*  -0.66+0.32* -0.73+0.23%
Pelargonic acid -0.14+0.23  -0.56+0.03%  -0.53+0.1¢  -0.52+0.06* -0.54+0.04%
Hydr"_’i‘zﬂgfgy”a“ 0.28+0.32  0.5540.57  -0.03+0.39%  -0.06+0.29%  .0.22+0.28%¥
Malic acid 056+0.49  -0.6+0.34%  -0.53041% o oo -0.73+0.33%
Pyroglutamic acid ~ 0.06+1.02  3.96+3.52% 2.31+2.2% 3.59+2.45% 0.08+1.53%&$
Succinic acid 0.49+0.51  -0.324+0.51%  -0.19+0.51%  -0.45+0.52% -0.43+0.44%
Oxoglutaric acid ~ 2.42+2.35  -1.52+1.4%  -0.67+1.68% -1.37+2.21% -1.75+1.14%
Pimelic acid 0.12+0.1 0.02+0.13 0.04+0.17 -0.04+0.12%  -0.1140.1%#&
Adipic acid 0.28+0.28  -0.17+0.21%  0.03+0.28* -0.11+0.35% -0.18+0.21%
3-(3-
Hydroxyl()henyl)pr 027+0.38  1.96+1.47%  0.08+0.88%  0.04+0.68%  -0.27+0.86"
opanoic acid
Citric acid 2.14+43.92  361+45.03%  0.24+6.64  -3.82+3.7% -0.4+5.27
Hippuric acid 4.34+2.59 6.48+5.8 0.31+4.6% 1.16+4.34% 1 48+6.04%#
Myristic acid -0.63+2.04 -3.55+0%% -3.55+0.01%* -3.55+0% -3.55+0*
Palmitic acid -0.31+1.13  -1.91+0.27%  -1.95+0.49% -1.82+0.4%* -1.84+0.32%
Trchalose 2944577  627+7.86 2174959  0d+l4q1  0O1FIS3STE
Daidzein 0.3+0.33 0.56+0.52 0.08+(;.3 L 0.03+0.32# 0.04+0.5%
L-Histidine 0.53+0.21 0+0.99 -0.22+1.07%  -0.15+1.01% -0.65+0.66#
L-Phenylalanine 0.62+0.25  -0.49+0.46*% -0.58+0.95%  -0.51+1.06* 0.45+0.78%# &
L-Threonine -0.21+0.38  -0.01+0.47 -0.45+1.5 -0.25+0.8 0.97+0.59%# &§
L-Leucine 0.59+0.27  0.06+0.39%  -0.19+0.55%  -0.79+1.94% 0.09+0.27%*
L-Isoleucine 0.56+0.22  0.08+0.37%  -0.17+0.49%  -0.84+1.94%* 0.08+0.33
L-Asparticacid ~ -0.96+0.66  0.08+0.91%  -0.24+0.96  0.39+0.79%&  (.74+0.85%&
Glycine 0.4+0.53  -0.62+0.69%  -0.53+0.39%  0.42+1.55% 0.03+0.47&
L-Lysine 0.56+0.45 0.4+0.74 -0.02+1.03 -0.23+0.98 -0.99+0.53%&
Citrulline 0.82+0.25 0.1+0.68* -0.26+0.45%  -0.13+0.68* _1'15+Oi47>§#&

§

Note. Compared with control, 3¢ p < 0.05; Compared with 2 Gy, # p < 0.05;
Compared with 4 Gy, & p < 0.05; Compared with 6 Gy, § p <0.05

Normalization procedure: (1) The sample normalization (row-wise)utilized total



area of components that are common to all samples (i.e. the area of each component
was normalized to total integrated area of components); (2) Data scaling adopted Pareto

. . xij =X
scaling method, the formula is X, = \/,
S,
1




Table S5 The changes of urinary excretion level of metabolites after normalization at

48h post-irradiation

Metabolites Control 2Gy (n=10) 4Gy (n=10) 6Gy (n=9) 8Gy (n=9)
(n=10)
Oxalic acid -0.6+0.57 -0.92+0.8  0.64+0.71%%  0.88+1.6%# 0.57+1.33%#
Guaiacol 0.64+044 0451047 26+(; sy 0A9H0I6FT 04940325
Phosphoric acid -5.74+2.9 -7.0243.6  3.76+5.44%# 2 86+7.08%# 5.5+8.36%#
o - -0.65+0.26% # .
Fumaric acid 0.61+0.46 0.31+0.43 0.3640.35% & -0.55+0.4%#
Pelargonic acid ~ -0.14+0.23  0.46+0.17%  0.33+0.16%  0.44+0.32% 0.65+0.4%&
Hydr"_’i‘zzgfgy“a“ 0.28+032 0481046  -0.1+0.19%%  -03140.14%%  0.39+0.19%#&
Malic acid 0.56+0.49 0.21+0.52  -0.15+0.54*%  -0.59+0.36** -0.43+0.6%#
Pyroglutamic acid ~ 0.06+1.02  0.48+2.01 0.36+1.27 -0.12+1.74 -0.91+1.31
Succinic acid 0.49+0.51 0.36+0.7 -0.21+0.48%  -0.42+0.42%# -0.3+0.65%
Oxoglutaric acid 2.42+2.35 1.15+1.99 ) O6+1- Lo 2.29+1.09%# S1.71+1.4%#
Pimelic acid 0.12+0.1  0.02+0.16 04+(; [gwn 0AEHOTFTE 001401357
Adipic acid 0.28+0.28  0.26+0.31  -0.15+0.2%#  -0.24+0.21%%  .0.14+0.29%*#
3-(3- o
Hydroxyphenylpr 0271038 0241043 0014049 03902850 g 37sene
opanoic acid
Citric acid 2.1443.92  3.45+2.56%  -0.34+425  _32+339% -1.97+5.23
_ X
Hippuric acid 4.34+2.59 5.64+2.87  -1.8+2.68%* 3'95+81L'81 -436+329%#&
Myristic acid -0.63+2.04  3.5+1.06%  32+0.96%  3.97+241%  557+2.69%*&
Palmitic acid -0.31+1.13 2241 1.48+0.59%  1.99+1.64% 3.21+1.88%&
Trehalose 2.944577  -6.71+4.09  2.31+4.45%  517+9.86%%  7.82+12.39%%
Daidzein 0.3+0.33  0.07+035 .o +(; pqzs 019+0.09%  0.21+0.33%%
_ XH&
LHistidine 053021  007+042%  0.02+051%  0.12+029% 0497044
L-Phenylalanine 0.62+0.25  -0.13+0.39%  -0.06+0.6* -0.1+0.56% -0.09+0.27%
L-Threonine -0.21+0.38  -0.01+0.35  0.01+0.27 -0.12+0.31 0.23+0.38
L-Leucine 0.59+0.27  -0.12+0.36*  -0.14+0.68*  -0.12+0.32% -0.32+0.27%
L-Isoleucine 0.56+0.22  -0.21+0.39%  -0.26+0.88%  -0.1+0.29* -0.1340.25%
L-Asparticacid ~ -0.96+0.66  0.42+0.52%  0.39+0.75%  -0.22+0.71%  0.56+0.55%"
Glycine 0.4+0.53  0.16+0.33  -0.04+0.43  _0.23+0.42% 0.13+0.37
L-Lysine 0.56+0.45  -0.28+0.47%  0.06+0.43 0.12+0.34  -0.47+0.42%&}
S - -0.54+0.24%%  _1.1440.24%# &
Citrulline 0.82+0.25  (0.58+0.23%* 0.05+0 267 & §

Note. Compared with control, *p < 0.05; Compared with 2 Gy, # p< 0.05; Compared
with 4 Gy, ¥p< 0.05; Compared with 6 Gy, ¥ p <0.05



Normalization procedure: (1) The sample normalization (row-wise)utilized total
area of components that are common to all samples (i.e. the area of each component
was normalized to total integrated area of components); (2) Data scaling adopted Pareto

Xl-j — X,

5

[e]
scaling method, the formula is X, =



Table S6 The comparison of urinary excretion patterns of specific amino acids from different radiation doses between the current study and one

past study at Sh post-irradiation

Control 2Gy 4Gy 6Gy 8Gy
Metabolites

U(n=10) U(n=13) U (n=10) U(n=10) U(n=10) Ud(n=11) U(n=10) U(n=10) U(n=10) Ua(n=10)

L-Histidine 0.53+0.21 14.62£5.29  _0.01+0.42%  14.49%1.85 -0.26+0.37% 11.87+2.5 -0.03+0.46%& 14.87+3.3 -0.23+0.29% 11.2£3.24

L-Phenylalanine  0.62+0.25 2.5+0.88 -0.21+0.17% 3.49+1.71 -0.45+0.47% 2.49+0.47 -0.22+0.56* 3.21£1.49  0.27+0.42%# & 2.5%1.1
L-Leucine 0.59+0.27 3.06£0.76 0.03+0.16* 4.36+2.63 -0.21+0.25%# 3.32+0.87 -0.54+1.3% 3.46+1.04 0.12+0.19%& 3.1+1.09
L-Isoleucine 0.56+0.22 2.24+0.51 0.06+0.18%  3.23+1.08%  -0.18+0.28%# 2.32+0.63 -0.55+1.2% 2.65+0.93 0.1240.2%& 2.1140.69*
L-Aspartic acid ~ -0.96+0.66 1.67+0.97 -0.17+0.64* 0 44i£ 14 0.22+0.84% 0.73+0.5% 0.31+0.72% 0.45 ixo 26 0.59+0.8%# 0.52+0.52%
Glycine 0.4+0.53 30.4247.5 2036+037%  38.48+5.9] -0.23+0.2% 29.87+7.51 0.24+0.85%& 34.93+8.97 -0.05+0.26% 33.37+15.7
L-Lysine 0.56+0.45  95.64+58.94 0.26+0.46 12284321  _0.19+0.56%# 6.86+2.47 -0.11+40.59% 10.5344.35  -0.53+0.26%*$ 7.75+3.54

XH &
Citrulline 0.8240.25 1.9+40.63 0+0.37% 1.52+0.58 0.18+0.23% 1.75+1.05 -0.01+0.34% 1.71+0.42 ~ ~06470.24 1.3540.42

§

Note. Compared with control, % p < 0.05; Compared with 2 Gy, # p < 0.05; Compared with 4 Gy, & p < 0.05; Compared with 6 Gy, § p <0.05;
U represents urine samples in this study with normalization by sum, U? represents urine samples in a past work with normalization by creatinine

(reference 21).



Table S7 The comparison of urinary excretion patterns of specific amino acids from different radiation doses between the current study and one

past study at 24h post-irradiation

Control 4Gy 6Gy 8Gy
Metabolites
U(n=10) Us(n=13) U (n=10) Us(n=8) U(n=10) Us(n=10) U(n=9) Us(n=8) U(n=10) Ut(n=10)
L-Histidine 0.53+0.21 14.62+5.29 0+0.99 11.74%1.47  022+41.07% 1027425  -0.15+1.01% 13.85+3.89 -0.65+0.66" 8.73+3.20%
L-Phenylalanine  0.62+0.25 254088  -049+046%  2.01%038  -0.58+095%  2.13%0.88  -0.51+1.06* 2.37+0.74 0.45+0.78% & 1.7740.33
L-Leucine 0.59+0.27 3.0650.76  0.06+0.39%  2.36£0.38  -0.19+0.55%  2.88£1.99  -0.79+1.94% 2.46:0.7 0.09+0.27% 2.05£0.37
L-Isoleucine 0.56+0.22 2245051 0.08+037%  1.65+0.22%  -0.17+049% 202126  _0.84+1.94% 1.69+0.54 0.08+0.33 1.4540.2755%
L-Asparticacid  -0.96+0.66  1.67+0.97  0.08+091% 1724043  -0.24+0.96 177+ 0.39+0.79% & 1.45+1.1 0.74+0.85% & 1.27+0.6
Glycine 0.4+0.53 304247.5  0.6240.69%  25.532.66  -0.53+039%  25.5548.16  0.42+1.55%& 27.3546.1 0.03+0.47& 23.64+4.37
L-Lysine 0.56+0.45  95.64+58.94  04+0.74  008:2.3%%  -0.02+1.03  7447.97%% 0234098 04452555  _0.9940.53%& 65442 J9FS
Citrulline 0.82+0.25 1.9+0.63 0.1+0.68% 1345033  -026+045%  1.54+0.91  -0.13+0.68* 1.28+0.35 LISHOATEEE ) e o5

§

Note. Compared with control, ¢ p < 0.05; Compared with 2 Gy, # p < 0.05; Compared with 4 Gy, & p < 0.05; Compared with 6 Gy, § p <0.05;
U represents urine samples in this study with normalization by sum, U? represents urine samples in a past work with normalization by creatinine

(reference 21).



Table S8 The comparison of urinary excretion patterns of specific amino acids from different radiation doses between the current study and one
past study at 48h post-irradiation

Metabolit Control 2Gy 4Gy 6Gy 8Gy
RO Um=10)  U3n=13) U@m=10) Un=10) U@=10) Un=10) U(n=9) U#(n=10) U(n=9) U?(n=10)
XH&
L-Histidine  0.53+021 4624529 007+042%  1252+234  0.02+0.51%  975:208%  0.12+020%  [3.18+236 0491044 9.5544.35%
L-Phenylalanine ~ 0.62+025  2.5£0.88  -0.13+039%  2.16:046  -0.06+0.6% 2355071  0.1+0.56% 2824062 -0.09+027* 1.9741.01
L-Leucine  059+0.27  3.060.76  -0.12+036%  251:0.53  0.14+0.68%  267+0.9  0.124032%  293:0.67  -032+0.27% 2.34+0.85
L-soleucine  0.56+022 224051  -021+0.39%  L84£1.09  -026+0.88%  22k134  0.1+020% 2124049  -0.13+025% 1.61+0.53
L-Asparticacid ~ -0.96+0.66  1.67+0.97  042+0.52%  1.68¥0.99  039+0.75% 301199  020+0.71% 239125 0.56+0.55% 2.2141.28
. L 44.66+8.47
Glyeine 04+0.53 3042475 0164033 3046829 0041043 358741452  -023+0.42% § 0.13+0.37 34.31+14.13
L-Lysine 0564045  95.64:58.94 028+047% 0TI g 0g0a3n SO 012¢034  PIPITEN g uzi0a0%8s 650w 2355
- KH S _ HH&
Citrulline 0824025 190,63 058+023%  L2I%07  -005+026%%  L2se0.s7 0D 00210 1141024 0.5140.17%%

Note. Compared with control, 3¢ p < 0.05; Compared with 2 Gy, # p < 0.05; Compared with 4 Gy, & p < 0.05; Compared with 6 Gy, § p <0.05;
U represents urine samples in this study with normalization by sum, U? represents urine samples in a past work with normalization by creatinine
(reference 21).
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Fig.S1 PCA score plot based on the data generated from GC-MS reflects the sample
distributions. The QC samples aggregate tightly together, indicating small technique

variation compared to the biological variation.
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Fig.S2 Heat maps of 28 differential metabolites in urine samples listed in Table S1 at

(a) 5h, (b) 24h, (c) 48h post-exposure.
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Fig.S3 Pathway analysis of urinary samples from un-irradiated control and irradiated

groups based on 28 pathway-matched metabolites.
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Fig.S4 Comparison between the predicted radiation doses at 5h post radiation

exposure and observed values based on the panel of potential biomarkers.



