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MASH as a driver of colorectal cancer and 
cancer metastasis



Obesity Increases Risk of Liver and extrahepatic Cancers

Breast cancer
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Steatotic Liver Disease Increases Risk of Extrahepatic Cancer

Follow up to 
21 years 

Allen et al, J Hep 2019 71: 1229-1236,
Kim et al, J Hep 2017 17: 32294-8

Mayo clinic study



Fatty Liver Increases the Risk of Liver Metastasis

no fatty liver (n=902)

fatty liver (n=902)

- Steatosis increased the recurrence of CRC liver metastasis after liver 

resection (N=1,804). Hamady, Br J Surgery 2013

Colon Ca.

- All cancers can metastasize to the liver – Colorectal Ca., Pancreatic Ca., Gastric 

Ca., Breast Ca., Melanoma, Lung Ca.

- Up to 50% of Colorectal ca. patients develop liver metastasis. 5-year survival 

rate ~13%.



The prevalence of MASLD 13.30% in this study
The median prevalence of MASLD in China ~ 15.3% 



MASH-HCC are resistant to anti-PD1 therapy due to 

increased exhausted CD8 T cells

Pfister & Heikenwalder. 
Nature 2021 

CXCR2 inhibition 

enables NASH-HCC 

immunotherapy

Leslie & Mann. Gut 2022 



1. How Steatotic Liver affects Primary and Metastatic Tumor Growth?

3. How Steatosis and tumors affect the Immune Microenvironment?

2. How Primary and Metastatic Tumors affect TME, Steatosis and Fibrosis?

Metastatic Niche in Steatotic Liver Disease



1. How Steatotic Liver affects Primary and Metastatic Tumor Growth?

3. How Steatosis and tumors affect the Immune Microenvironment?

2. How Primary and Metastatic Tumors affect TME, Steatosis and Fibrosis?

Liver Metastasis in Steatotic Liver Disease



Steatotic liver modulates Extracellular Vesicle 

production, which enhances liver metastasis growth

Wang, Nourreddin, Seki. Cell Metabolism 2023.

CRC cancer cells

Serum EV
Hepatocyte EV

Mouse serum EV

PA, palmitate, the most abundant FFA in fatty liver

Hepatocyte EV
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Steatotic liver modulates Extracellular Vesicle 

production and Metastatic Tumor Microenvironment

Wang, Kim, ……, Seki. Cell Metabolism 2023.

Dr. Wang

Ad-shRNA for Rab27a (a key 
molecule for EV production)

6 weeks 2 weeks

Splenic injection

LFD or HFD

MC38

Jaber, NCI 2023 July



YAP regulating miRNAs in EVs from fatty liver hepatocytes

miR-25 
miR-92 
miR-103
miR-151
miR-221
miR-222 

Wang, Kim, ……, Seki. Cell Metabolism 2023.

Dr. Wang
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2015

Cancer-derived EVs and metastasis



Hyaluronan (hyaluronic acids, HA)

- A major Extracellular matrix

- Composed of repeating polymeric 

disaccharides D-glucuronic acid and N-acetyl-

D-glucosamine linked by glucuronidic bond

- Endogenously produced during tissue injury, 

tissue repair, and wound healing

Yang et al. Science Trans Med. (2019)
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Hepatic steatosis creates fibrotic TME and hyaluronic acid 

(HA)  deposition in CRC Liver Metastasis

Yang et al. JCI 2025

LFD HFD

S
ir

iu
s

 R
e

d
H

A

Dr. Yang

LFD HFD

MC38



1. How Steatotic Liver affects Primary and Metastatic Tumor Growth?

3. How Steatosis and tumors affect the Immune Microenvironment?

2. How Primary and Metastatic Tumors affect TME, Steatosis and Fibrosis?

Metastatic Niche in Steatotic Liver Disease



PD1+ CD8
NK

CD4

Neutrophil

M2b

M2d

M2a

M2c

M1pro
M1

CD8

cDC1

mig-cDC

cKC
cDC2

MnIFN

MDSC

monocyte

B

Stroma

UMAP1

U
M

A
P

2

LFD HFD

PD1+CD8T

CD8T

UMAP1

U
M

A
P

2

Single Cell RNA-seq for mouse liver metastasis with steatotic liver

% exp.

Ave. exp.

LFD

HFD
CD8T

LFD

HFD

PD1+

CD8T

CD45+

Wang, Kim, ……, Seki. Cell Metabolism 2023.

scRNA-seq only 
for tumors
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anti-PD1 treatment
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Kim and Seki
Trends Endocrinol
Metab 2024

Immune Cell Regulation of Liver Metastasis with Steatosis



IMC for human liver mets TMA specimens

Liver mets w/o fatty liver

Liver mets with fatty liver

CRC liver mets TMA

staining

Imaging mass cytometry

cell segmentation

data acquisition

metal conjugated Abs

capture signals 

Wang, Kim, Xu,…, Seki. Cell Metabolism 2023, Yang,..., Xu, Seki. J Clin Invest 2025



Imaging Mass Cytometry Analysis for human CRC liver mets

Cell Populations
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Steatotic Liver creates fibrotic and immunosuppressive 

TME through EV production in CRC Liver Metastasis

Yang, Kim et al., JCI 2025; Wang et al. Cell Metabolism 2023

Anti PD-1 therapy

Dr. Jieun Kim
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SUMMARY

- MASLD limits anti-PD1 treatment for CRC liver metastasis.

- Liver metastasis patients with MASLD may require different clinical management than 

patients without MASLD.

- Cancer YAP activation is crucial for creating immunosuppressive TME in MASLD.

- MASLD-derived EVs promote metastasis to the liver via their oncogenic cargo miRNAs.

- MASLD modulates TME to enhance ECM production, which further promotes tumor growth.

- Hepatic steatosis is a risk factor for CRC as well as CRC liver metastasis.
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