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Figure S1. Epigenetic profiling on CRC liver metastases and CRC primary tumor

(A) Schematic and representative IVIS luciferase in vivo images of the orthotopic-metastatic
cecum injection mouse model. (B) Representative FACS gating strategy for isolating
mCherry-labeled CRC cells. (C) Irreproducible discovery rate (IDR) plots showing the
correlation between four biological replicates for primary CRC and liver metastases in the
ATAC-seq profiling of HT29, CRC12x, CRC57, and CRC247. (D) Representative fragment
length/insert size distribution plot of an ATAC-seq library. (E) Circos plots revealing global
chromatin accessibility changes across different chromosomes for primary CRC and liver



metastases in CRC57, CRC247, and CRC12x. (F) Heatmap showing chromatin accessibility
across gene body from TSS to TES with 3 kb flanking regions for primary CRC and liver
metastases in CRC57, CRC247, and CRC12x. (G) Hierarchical heatmap showing 1000
chromatin accessible regions with the highest variance between primary CRC and liver
metastases in CRC247 and CRC12x across four biological replicates. (H) Distribution of
enriched chromatin accessible regions across the genome for primary CRC and liver metastases
in CRC57, CRC247, and CRC12x. (I) MA-plot showing the differentially enriched accessible
chromatin regions for primary CRC vs. liver metastases in CRC57, CRC247, and CRC12x. (J)
Gene Ontology (GO) analysis on molecular functions for differentially enriched accessible
chromatin regions in CRC57, CRC247, and CRC12x primary CRC vs. liver metastases. LM,
liver metastases. CP, CRC primary tumor.
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Figure S2. Analysis of MAF expression in primary CRC and liver metastases

(A) Analysis of differential MAF expression in GEO dataset (GSE41568) between primary
CRC and liver metastases. (B) Analysis of differential MAF expression in the clinical RNA-
seq dataset SRR2089755 from five matched patient liver metastases vs. primary CRC tumors.
(C) ATAC-seq signal track showing MAF-associated open chromatin in liver metastases vs.
primary CRC tumors. (D) Heatmap of H3K27 Mint-ChlP in HT29 liver metastases and primary
CRC tumors showing the H3K27ac enrichment across gene body from TSS to TES with 3 kb
flanking regions. LM, liver metastases. CP, CRC primary tumor. Data represent the mean £ s.d.
in (A and B). p-values were calculated based on Student’s t-test. *, p<0.05; **, p<0.01; ***,
p<0.001; **** p<0.0001.
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Figure S3. Epigenetic modification of DPP4 promoter in CRC liver metastasis

(A) Representative figures for two paired patient-derived organoids, CA197 and CA1006.
(scale bar, 500 um) (B and C) ChIP-gPCR showing relative H3K27ac, H3K4mel, H3K4me3,
and H3K9ac enrichments in primary CRC vs. liver metastases from CA197 or CA1006 patient-
derived organoid. LM, liver metastases. CP, CRC primary tumor. Data represent the mean +
s.d. in (B and C). p-values were calculated based on Student’s t-test. *, p<0.05; **, p<0.01;
*** p<0.001; **** p<0.0001.
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Figure S4. Downregulation of DPP4 suppresses CRC liver metastasis

(A-C) Western blots showing DPP4 expression levels in HT29 (A), CRC57 (B), and CRC247
(C) cells carrying scrambled (control) or DPP4 knockout (DPP4 KO1 and KO2) gRNA
constructs. (D and E) Images and quantifications of bioluminescences (D) and survival analysis



(E) of NSG mice injected with luciferase-labeled CRC247 cells carrying scrambled (control)
or DPP4 knockout (DPP4 KO1 or KO2) gRNA constructs. (F) Western blots showing DPP4
expression levels in CRC organoid CA197 cells carrying scrambled (control) or DPP4
knockout (DPP4 KO1 and KO2) gRNA constructs. (G) Images and quantifications of
bioluminescences of NSG mice injected with luciferase-labeled CRC organoid CA197 cells
carrying scrambled (control) or DPP4 knockout (DPP4 KO1 or KO2) gRNA constructs. (H)
Western blots showing mouse Dpp4 expression levels in CT26 carrying scrambled (control) or
Dpp4 knockdown (Dpp4 KD1 and KD2) shRNA constructs. (I and J) Images and
quantifications of bioluminescences (1) and survival analysis (J) of BALB/c immune competent
mice injected with luciferase-labeled CT26 cells carrying scrambled (control) or Dpp4
knockdown (Dpp4 KD1 or KD2) shRNA constructs. Data represent the mean + s.d. p-value
was calculated based on ANOVA and Tukey’s HSD post hoc test in (D), (G), and (1), and log-
rank test in (E) and (J). *, p<0.05; **, p<0.01; ***, p<0.001; ****, p<0.0001.
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Figure S5. Epigenetic silencing of DPP4 via CRISPR/dCas9KRAB suppresses CRC liver
metastasis.

(A) Schematic design of gRNAs in the CRISPR/dCas9X¥R4B screening on DPP4 promoter and
three enhancers. (B) RT-gPCR screening of DPP4 expression in HT29 carrying the scrambled
(control) or the designed gRNA constructs for CRISPR/dCas9*R*"B system. (C) Western blots
showing downregulation of DPP4 by selected and scrambled gRNAs tested in the
CRISPR/dCas9%R**8 system. (D and E) Images and quantification of bioluminescence (D) and
survival analysis (E) of NSG mice carrying scrambled and selected gRNAs in the
CRISPR/dCas9"%R**8 system. (F) RT-qPCR screening of DPP4 expression in HT29 carrying the
scrambled (control) or the designed gRNA constructs for CRISPR/dCas9HPAC system. E1, E2,
and E3, enhancer 1, enhancer 2, and enhancer 3. Data represent the mean + s.d. p-values were
calculated based on ANOVA and Tukey’s HSD post hoc test in (D) and (F), and log-rank test
in (E). *, p<0.05; **, p<0.01; ***, p<0.001; **** p<0.0001.
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Figure S6. Migration and proliferation assay on DPP4 Knockout cells.

(A and B) Cell migration assay in HT29 or CRC57 cells carrying scrambled (control) or DPP4
knockout (DPP4 KO1 and KO2) gRNA constructs. (C) Cell proliferation assay in HT29 or
CRC57 cells carrying scrambled (control) or DPP4 knockout (DPP4 KO1 and KO2) gRNA
constructs at 24 hours and 48 hours. Data represent the mean + s.d. p-values were calculated
based on ANOVA and Tukey’s HSD post hoc test. *, p<0.05; **, p<0.01; *** p<0.001; ****,
p<0.0001.
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Figure S7. Ablation of DPP4 facilitates recruitment of neutrophils

(A-C) Representative FACS plots (A and B) and quantification (C) of neutrophil levels from
the liver metastases and primary CRC tumors of NSG mice injected with HT29 or CRC57
carrying scrambled (control) or DPP4 knockout (DPP4 KO1 or KO2) gRNA constructs. (D and
E) Representative FACS plots (D) and quantification (E) of neutrophil levels from the liver
metastases of NSG mice injected with CRC organoid cell CA197 carrying scrambled (control)
or DPP4 knockout (DPP4 KO1 or KO2) gRNA constructs. (F) Integrated analysis of GEO
datasets (GSE40367, GSE41258 and GSE49355) showing the reverse correlation of
Myeloperoxidase (MPO, neutrophil marker gene) and DPP4 expression in CRC liver
metastases. (G) Representative IHC staining and evaluation of PU.1 expression measured on a
tissue microarray that contains 16 paired primary CRC and liver metastases. (Scale bar, 50 um).
(H) Images from time-lapse microscopy showing the co-culture of HT29 cells carrying
scrambled (control) or DPP4 KO1 gRNA construct and tumor-associated neutrophils. White-
arrow, neutrophil mediated tumor cell killing. (I) Trans-well assay showing neutrophil
trafficking with innate or DPP4-truncated human or mouse CXCL6. (J) Luminescence signal
showing viability of HT29 or CRC57 cells carrying scrambled (control) or DPP4 KO1 gRNA
constructs with or without tumor-associated neutrophils Scram, scrambled gRNA. Neut.,
neutrophils. LM, liver metastases. CP, CRC primary tumor. Data represent the mean + s.d. p-
values were calculated based on Student’s t-test in (C) and (I), and ANOVA and Tukey’s HSD
post hoc test in (E) and (J). *, p<0.05; **, p<0.01; ***, p<0.001; **** p<0.0001.
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Figure S8. Dotplot of pathway analysis on enriched peaks in CRC liver metastases.
(A-C) Dotplot of GO Reactome pathway analysis on enriched peaks in CRC liver metastases
from the ATAC-seq results of CRC57, CRC12x, and CRC247 cells.
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Figure S9. Full scans of Western blots in main figures.

(A-C) Full scans of Western blots for Figure 2H (A), 2J (B) and 2K (C). (D) Full scan of
Western blot for Figure 3D. (E and F) Full scans of Western blots for Figure 4G. (G and H)
Full scans of Western blots for Figure 5D (G) and 5E (H). (I-M) Full scans of Western blots
for Figure 6B (1), 6C (J), 6D (K), 6E (L), 6G (M).
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Figure S10. Full scans of Western blots in supplementary figures.
(A-E) Full scans of Western blots for Figure S4A (A), S4B (B), S4C (C), S4F (D) and S4H (E).

(F) Full scan of Western blot for Figure S5C.



