[bookmark: OLE_LINK88][bookmark: OLE_LINK87]Supplementary Fig 1
[bookmark: OLE_LINK85][bookmark: OLE_LINK86]Photoconversion of CRC cell 3D collective invasion model and functional analyses in vitro
(A) 3D multicellular spheroids culture of colorectal cancer cell lines. Scale bar, 200 μm. (B-C) Schematic diagram of fluorescent transformation plasmid. (D) pDendar2-C plasmid transfection of colorectal cancer cell lines. Scale bar, 50μm. (E) Fluorescence conversion of HCT15pDendar2-C Leader cells. Scale bar, 50μm. 
Supplementary Fig 2
[bookmark: OLE_LINK89][bookmark: OLE_LINK47][bookmark: OLE_LINK8]The validation of differentially expressed genes between leader cells and follower cells derived from SW620
[bookmark: OLE_LINK1][bookmark: OLE_LINK36](A) ELISA for the detection of NADH dehydrogenase complex I at the concentration of 150ug/ml. Each bar represents mean ± S.D. (n = 3);* P<0.05. (B) The detection of ATP in leader and follower cells derived from SW620. Each bar represents mean ± S.D. (n = 3); * P<0.05. (C) Lactic acid detection. (D) WB analysis for the verification of IDH2 and SAT1 interference efficiency. (E) The detection of ATP in SW620 derived leader cells which interfered with IDH2 and SAT1. Each bar represents mean ± S.D.(n = 3); * P<0.05. (F) Transwell assay in vitro for the detection of invasion ability of follower cells following oligomycin treatment. Scale bar, 50 μm; Each bar represents mean ± S.D.(n = 5); * P<0.05. (G) 3D multicellular spheroids culture in vitro for the detection of collective cell invasion ability of follower cells following oligomycin treatment. Scale bar, 100 μm.  
Supplementary Fig 3
Validation of interference efficiency
(A-L) WB analysis and RT-PCR for the verification of interference efficiency of CCL5, SLC2A1 (GLUT1), PLOD2, GBE1, SYP, CXCR4, ANKRD37, BNIP3L, TCEAL7, SLC2A3 (GLUT3), ISG20, and BEND5 in Leader cells. 
Supplementary Fig 4
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]The effect on invasion ability after interfering with differentially expressed genes in vitro
[bookmark: OLE_LINK38](A-B) Transwell assay in vitro for the detection of the invasion ability of leader cells following interference with different genes. Scale bar, 50μm; Each bar represents mean ± S.D. (n = 5), * P<0.05, ** P<0.01. (C) 3D multicellular spheroids culture in vitro for the detection of collective cell invasion ability of leader cells following interference with different genes. Scale bar, 100μm.
Supplementary Fig 5
The effect verification of different inhibitors on leader cells
[bookmark: OLE_LINK42][bookmark: _GoBack](A) WB analysis to rescue the role of GLUT1 in leader cells following interference with CCL5. (B) WB analysis to rescue the role of PLOD2 in leader cells following interference with CCL5. (C)The flow cytometry sorting diagram CCL5+GLUT1+ and CCL5-GLUT1- cells. (D) WB analysis for the effectiveness verification in leader cells following Maraviroc, BAY-876, and both treatments respectively.
Supplementary Fig 6
[bookmark: OLE_LINK94][bookmark: OLE_LINK95]Clinicopathological analysis of collective invasion in colorectal cancer patients
(A-I) The relationship between different clinicopathological characteristics and invasion frontier in patients with colorectal cancer. (J) Type I collagen IHC staining of human colorectal cancer tissues. Scale bar, 50μm, 20μm. (K) Type I collagen IHC staining of nude mouse subcutaneous tumor tissues. Scale bar, 50μm, 20μm.
