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Figure S1. (A) TEM images of PS-Cur NPs. Scale bars, 100 nm. (B) The size distributions of PS-Cur NPs 

in diameter. (C) TEM images of PS-TP-Cur NPs. Scale bars, 100 nm. (D) The size distributions of PS-TP-

Cur NPs in diameter. (E) The dynamic change of the size of PS-TP-Cur NPs with time. n = 3. (F) The 

dynamic change of the zeta potential of PS-TP-Cur NPs with time. n = 3. (G) The dynamic change of the 

zeta potential of PS-TP-Cur NPs with pH values. n = 3. The results are reported as the mean ± standard 

deviation. (H) The size distributions of PS-TP-miR-31i/Cur NPs in diameter. (I) Gross images of PS-TP-

miR-31i/Cur NPs aqueous solution after 0 and 7 days of storage at 37℃. (J) Gross image of sOKGM 

microspheres aqueous solution (left), and microscopy photo (right). Scale bars, 50 μm. 
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Figure S2. (A) The dynamic change of sOKGM-PS-miR-31i/Cur and fOKGM-PS-miR-31i/Cur 

microspheres in simulated gastric and intestinal conditions with time. Scale bar, 50 μm. (B) The TEM images 

of the collected supernatant showed that the PSs are released from sOKGM-PS-miR-31i/Cur and fOKGM-

PS-miR-31i/Cur microspheres in simulated gastric and intestinal conditions over time. Scale bar, 200 nm. 
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Figure S3. (A and B) The distribution of sOKGM-PS-Cy3 (A) and fOKGM-PS-Cy3 (B) microspheres in 
intestinal and colon tissues after 12 hours of gavage administration. PS labeled by Cy-3 (red). Scale bar, 200 
μm. (C) Distribution of PS-Cy7 NPs in heart, liver, spleen, lung and kidney after intravenous administration 
of PS-Cy7 (left) and oral administration of sOKGM-PS-Cy7 (right) over time, PS labeled by Cy-7. (D) 
Hematoxylin & eosin staining of mouse colon, intestine liver and kidney after oral treatment with PBS or 
sOKGM-PS microspheres once daily for 7 consecutive days. Scale bars, 100 μm. (E) Immunohistochemistry 
for p65 and p-STAT in mouse colon and intestine after oral treatment with PBS or sOKGM-PS microspheres 
once daily for 7 consecutive days. Scale bars, 100 μm. 
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Figure S4. (A) CLSM images of PS-Cy3 and sOKGM-Cy3 microspheres (red) in colon mucus layer (green) 
after 1 hour of rectal administration. Scale bar, 100 μm. (B) Quantification of the percentage of Cy3 signal 
coverage in colon mucus layer in panel A. The results are reported as the mean ± standard deviation, n = 3, 
***p < 0.001. (C) CLSM images of PS-Cy3 NPs and sOKGM-Cy3 microspheres (red) in colon crypts 
located under mucus layer after 1 hour of rectal administration. Scale bar, 100 μm. (D) Quantification of the 
Cy3 signal coverage in the colon epithelial cells in panel C. The results are reported as the mean ± standard 
deviation, n = 3, ***p < 0.001. (E) CLSM images of fOKGM-PS-Cy3 or sOKGM-PS-Cy3 (red) microsphere, 
and immunofluorescence for WGA (green) in HT29-MTX cells after 30 min of incubation with fOKGM-
PS-Cy3 or sOKGM-PS-Cy3 microspheres. Scale bar, 100 μm. (F) Quantification of the Cy3 signal coverage 
in the mucus surface of HT29-MTX cells in panel A. The results are reported as the mean ± standard 
deviation, n = 3, ***p < 0.001.  
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Figure S5. (A) Schematics for rectal delivery of sOKGM-PS-Cy3 microspheres in treating AOM-DSS 
induced colon tumors for 3 days. (B) CLSM images showing intracellular localization of PS-miR-31i/Cy3 
and PS-TP-miR-31i/Cy3 NPs in LoVo cells after 12 hours of incubation. PSs were labeled by Cy3 (red); 
miR-31i was labeled with FAM (green). Scale bar, 10 μm. 
  



13 
 



14 
 

Figure S6. (A) CCK8 assay showing in vitro cytotoxicity profiles of PS, TP, PS-TP, and Cur in LoVo cells 

at indicated concentrations after 24 hours of incubation. The results are reported as the mean ± standard 

deviation, n = 3. (B) CCK8 assay showing in vitro cytotoxicity profiles of PS-Cur, PS-miR-31i, PS-miR-

31i/Cur, PS-TP-Cur, PS-TP-miR-31i and PS-TP-miR-31i/Cur NPs in LoVo cells at indicated concentrations 

after 24 hours of incubation. The results are reported as the mean ± standard deviation, n = 3. (C) CCK8 

assay showing in vitro cytotoxicity profiles of PS-Cur, PS-miR-31i, PS-miR-31i/Cur, PS-TP-Cur, PS-TP-

miR-31i and PS-TP-miR-31i/Cur NPs in LoVo cells at 48 μg/mL (equivalent to PS concentration) after 24 

hours of incubation. The results are reported as the mean ± standard deviation, n = 3, *p < 0.05. (D) qRT-

PCR analysis for miR-31 in LoVo cells after 12 hours of incubation with 48 μg/mL (equivalent to PS 

concentration) PS-TP-miR-31i NPs. The results are reported as the mean ± standard deviation, n = 3, *p < 

0.05. (E) qRT-PCR analysis for miR-31 target genes Axin1, Gsk3b, Dkk1, Smad3, Bmpr1a, Smad4, Tgfb2 in 

LoVo cells after 12 hours of incubation with 48 μg/mL (equivalent to PS concentration) PS-TP-miR-31i NPs. 

The results are reported as the mean ± standard deviation, n = 3, *p < 0.05, **p < 0.01. (F) CCK-8 assay 

showing proliferation of LoVo cells treated with vehicle control, PS-TP-Cur, PS-TP-miR-31i and PS-TP-

miR-31i/Cur NPs at the concentration of 48 μg/mL (equivalent to PS concentration) with time. The results 

are reported as the mean ± standard deviation, n = 5, *p < 0.05; **p < 0.01; ***p < 0.01.  
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Figure S7. (A) Immunohistochemistry for ki67 in AOM-DSS induced colon tumors from mice after 2 weeks 
of rectal treatment with indicated formulations. Scale bar, 200 μm. (B) Immunohistochemistry for ki67 in 
AOM-DSS induced colon tumors from mice after 2 weeks of gavage treatment with indicated formulations. 
Scale bar, 200 μm. 
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Table S1. The zeta potential of PS complexes. 

 

 Zeta-potential (mV) 

PS-Cur -14.82 ± 1.53 

PS-TP-Cur 11.49 ± 0.73 

PS-TP-miR-31/Cur 1.33 ± 0.86 

The results are reported as the mean ± standard deviation, n = 3. 
 


