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In addition to the standard phenotypes of NASH we wanted to 
explore the propensity of the disease to progress to 
hepatocellular carcinoma (HCC). Therefore we undertook a 
longitudinal study to determine whether we could discern gene 
expression patterns and phenotypes that were consistent with 
progression to HCC.
•Development of the phenotypes characteristic of NASH were 
monitored from 0 through 12 weeks
•Fibrosis, fatty liver and inflammation microarrays were used to 
explore gene expression patterns consistent with phenotypes 
(Qiagen)
•Initial RNAseq data were obtained for non-affected animals 
versus full NASH control animals
•Data were obtained from animals treated with an effective anti-
NASH therapy as a direct comparator to NASH control animals, 
ongoing studies under evaluation.

Much of the global burden of HCC until recently has been caused by 
alcohol abuse and Hepatitis viruses (HepB & HepC). With a vaccine for 
HepB being widely used in Asian countries and multi-drug cocktails to 
effectively cure much HepC, these drivers of HCC will be reduced in the 
future, ironically HCC continues to be one of the few cancers growing in 
incidence. It is postulated that the global obesity epidemic is fueling a new 
etiology of HCC, through fatty liver disease, non-alcoholic steatohepatitis 
(NASH) and cirrhosis. Liver and pancreatic cancers are projected to 
continue to increase in incidence for the foreseeable future. And 
distressingly, for the first time, children are being diagnosed with NASH. 
We have undertaken the development of a mouse model of NASH leading 
to HCC and performed a longitudinal analysis of liver samples through the 
phenotypes of obesity and hyperglycemia, inflammation and fibrosis 
leading to hyperproliferative disease and HCC to begin to map out the 
pathways and biomarkers of this metabolically-driven liver cancer for 
comparison to human clinical data and biomarkers of disease progression 
to HCC 
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• Standard NASH Profiling + Histopathology
• Gene Microarrays – Fibrosis, Fatty Liver, Proliferation
• RNAseq on selected samples
- Non-NASH controls
- NASH Disease Controls
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While the progressive development of the classic symptoms of the 
metabolic syndrome in humans, obesity, diabetes and hypertension are 
easily monitored, there are no ideal means to monitor the progression of 
liver disease leading to liver failure or HCC, until very late.

We showed that using a metabolically-induced model of NASH we were 
able to monitor the progressive phenotypes of NASH and have begun to 
identify features correlated with hyperproliferation in the liver.  These data 
may provide a first look at the key genes and pathways involved in the 
progression from NASH to HCC and offer prognostic value to clinicians in 
the future. Comparison to human gene signatures of HCC may provide 
valuable insights into the development and progression of metabolically-
driven HCC and perhaps differentiate it from the viral and alcohol 
etiologies. This is being done with our ongoing collaboration with MGH 
collecting patient tumors.
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