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The synthetic procedures of the OH-GQDs
The OH-GQDs used in our current study were purchased from XFNANO Materials Tech Co. (Nanjing, China). The synthetic procedures of the OH-GQDs described on the instruction manual. Briefly, 2 g pyrene was nitrated into trinitropyrene in hot HNO3 at 80 oC under refluxing and stirring for 12 h. Then, the mixture was dissolved and filtered through a 0.22 µm microporous membrane to remove acid. The resultant yellow trinitropyrene was dispersed in 0.2 M NaOH by ultrasonication for 2 h. The suspension was transferred to a 100 mL Teflon-lined stainless steel autoclave for 10 h at 200 oC.

Analysis of cellular ROS production
Cellular ROS levels were measured using a DCFH-DA assay kit (beyotime, Shanghai, China). Cells were plated in 100 μl media at 2000 cells/well in 96-well plates, and then treated with 0, 25, 50 and 100 μg/ml OH-GQDs for 24 h. Subsequently, cells were washed with PBS and incubated with 10 μM DCFH-DA (DCFH-DA was diluted with serum-free culture solution) at 37℃ for 30 min in the dark. Cells were then washed three times with serum-free culture solution. Cell fluorescence was measured with fluorescence microplate (BioTek, Winooski, Vermont) at an excitation wavelength of 488 nm and emission wavelength of 525 nm. In addition, the viability of these cells was measured using Cell Counting Kit-8 (CCK-8; Dojindo Laboratories, Kyushu, Japan). Relative changes of DCF fluorescence were expressed as fold increase over the control cells. The relative amount of cellular ROS were expressed as fold increase over the control cells under the condition of uniform cell quantity. 

Supplemental Figure Legends
Supplemental Figure S1. The influence of OH-GQDs on small intestine length in mice after 7-days oral administration. (A) Representative image of intestine length. (B) Measurement of intestine length of mice.

[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Supplemental Figure S2. The influences of oral administrated GQDs on the intestinal epithelium and crypt proliferation. (A) Representative H&E stained images of intestinal sections. (B) Bar graph comparing average villus heights of different groups. (C) Number of crypts per circumference counted in 3 separate tubular intestinal slices per mouse. (D) and (E) Representative Ki67-immunostained intestinal sections and average number of Ki67+ cells per crypt from at least 30 well-oriented crypts per mouse. (*p < 0.05, n=6 per group, unpaired t test, two-tailed).
.
Supplemental Figure S3. OH-GQDs enhance the generation of ROS. HIEC cells were treated with 25, 50 and 100 μg/ml OH-GQDs for 24 h. Cells were then incubated with 200 μL of 100 μM DCFH-DA for another 30 min at 37 °C. Cell fluorescence was measured with fluorescence microplate. Relative changes of DCF fluorescence were expressed as fold increase over the control cells. Student's t-test was performed. Compared with the control cells which were harvested at the same time point, * p < 0.05, ** p < 0.01.


