
 

Expression of p-STAT3 and c-Myc correlates
with P2-HNF4α expression in nonalcoholic
fatty liver disease (NAFLD)

December 6 2022

  
 

  

Examples of positive nuclear expression of (A) P1-HNF4α; (B) P2-HNF4α; (C)
p-STAT3 and (D) c-Myc and human liver biopsies with non-alcoholic fatty liver
disease (NAFLD). 20X microscope objective. Credit: 2022 Younes et al.
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 Nonalcoholic fatty liver disease (NAFLD) is associated with the
metabolic syndrome and is rapidly becoming one of the major causes of
hepatic cirrhosis and hepatocellular carcinoma (HCC), although some
cases of HCC have developed in non-cirrhotic livers. Although the
percentage of patients with NAFLD who ultimately progress to fibrosis
and later to HCC is relatively small, the number is significant because of
the sheer number of patients who have NAFLD.

Because there are no reliable biomarkers to predict the risk of HCC in
patients with NAFLD, designing effective and cost-effective
surveillance programs aimed at prevention and early detection of HCC is
difficult, if not impossible. Therefore, there is an urgent need to identify
such biomarkers and especially those that may appear at different stages
of progression toward HCC.

In the current study published in Oncotarget, researchers Mamoun
Younes, Lin Zhang, Baharan Fekry, and Kristin Eckel-Mahan from
George Washington University School of Medicine and Health Sciences
and McGovern Medical School at the University of Texas Health
Science Center (UTHealth) studied the expression of two hepatocyte
nuclear factor 4 alpha (HNF4α) isoforms, p-STAT3. and c-Myc in 49
consecutive liver biopsies with nonalcoholic fatty liver disease (NAFLD)
using immunohistochemistry.

"The aim of this study was to determine the relationships between p-
STAT3, c-Myc and P2-HNF4α expression in biopsies from livers with
NAFLD as potential biomarkers of HCC risk," they say.

All 49 biopsies (100%) were positive for nuclear expression of
P1-HNF4α. Twenty-eight (57%) cases were positive for P2-HNF4α, 6
(12%) were positive for p-STAT3 and 5 (10%) were positive for c-Myc.
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All 6 (100%) p-STAT3-positive cases were also positive for P2-HNF4α
(p = 0.03). p-STAT3-positive cases were more likely to be positive for c-
Myc (67% vs. 2%, p = 0.0003).

Four cases were positive for P2-HNF4α, p-STAT3 and c-Myc. p-STAT3
expression was associated with hypertension (p = 0.037). All c-Myc
positive biopsies were from patients with obesity, diabetes and
hypertension. Only c-Myc expression was associated with advanced
fibrosis; three (60%) of the c-Myc positive cases were associated with
advanced fibrosis in contrast to 7 (10%) of the 44 c-Myc negative cases
(p = 0.011).

"Based on these results, we hypothesize with the following sequence of
events with progression of NAFLD: P2-HNF4α expression is followed
by expression of p-STAT3 which in turn is followed by the expression of
c-Myc. Additional larger studies are needed to confirm these findings,"
say the researchers.

"In conclusion, our results suggest that STAT3 phosphorylation occurs in
livers with NAFLD only in the subset with P2-HNF4α expression, and c-
Myc expression is strongly correlated with STAT3 phosphorylation."

  More information: Mamoun Younes et al, Expression of p-STAT3
and c-Myc correlates with P2-HNF4α expression in nonalcoholic fatty
liver disease (NAFLD), Oncotarget (2022). DOI:
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