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Supplementary Fig. 1. Metabolite class.








Supplementary Table 1. Irradiation parameters of experiments.
	
	FLASH-RT
	CONV-RT

	Accelerator type
	S-band room-temperature linear accelerator
	S-band room-temperature linear accelerator

	Radiation type 
	X-ray
	X-ray

	Reference point or volume specification*
	0.8 cm
	0.8 cm

	Sample size (n)
	15
	15

	Field size (cm×cm）
	4 ×4
	4 ×4

	Source surface distance (SSD，cm)
	31
	31

	Beam energy（MV）
	10
	10

	Expected
total dose (Gy)
	12
	12

	Dose delivered（Gy）
	12.01 ± 0.12
	12.02 ± 0.12

	Mean dose rate (Gy/s)
	200
	0.185

	Pulse repetition frequency (Hz)
	1100 
	1 

	Treated volume (cm3)
	12.8
	12.8 

	Pulse length (μs)
	18 
	18 

	Dose per pulse （Gy）
	0.1846 
	0.185

	Dose rate in the pulse (Gy/s)
	1×104
	1×104

	Total Irradiation Time
	59 ms
	65 s

	Time to start of next beam (min)
	5 
	5 

	Number of pulses for beam
	65
	65

	Pulse charge (uC)
	4 
	4 

	Number of bunches per pulse
	6×104
	6×104

	Bunch length (ps)
	3 
	3 

	Bunch repetition frequency (GHz)
	3 
	3 

	Bunch charge (pC)
	66 
	66 


*a given depth on the central beam axis in the irradiated anatomy.












Supplementary Table 2. The actual irradiation dose for each mouse in the three irradiation mode groups.
	No.
	FLASH-RT
Dose (Gy/F)
	CONV-RT
Dose (Gy/F)
	Control
Dose (Gy/F)

	1
	11.88
	12.21
	0

	2
	12.04
	11.94
	0

	3
	12.13
	12.1
	0

	4
	12.01
	11.93
	0

	5
	11.81
	12.16
	0

	6
	11.9
	12.02
	0

	7
	11.93
	11.92
	0

	8
	12.16
	12.18
	0

	9
	11.96
	12.09
	0

	10
	12.04
	11.94
	0

	11
	11.99
	12.14
	0

	12
	12.23
	12.1
	0

	13
	12.18
	11.89
	0

	14
	11.9
	11.9
	0

	15
	12.03
	11.86
	0

	Mean ± SD
	12.01 ± 0.12
	12.02 ± 0.12
	0
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