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The natural history of nonalcoholic fatty liver
disease (NAFLD) is characterized by progression from
simple steatosis (fatty change), which affects more
than 5% of hepatocytes, to nonalcoholic
steatohepatitis (NASH), and subsequently fibrosis,
cirrhosis, and hepatocellular carcinoma. An increasing
number of patients suffered from NAFLD-associated
cancer without cirrhosis. A recent meta-analysis
showed that the prevalence of NAFLD is estimated to
be more than 25% in the Japanese population aged
over 50 years and in the American population aged
over 20 years". Patients with NAFLD frequently
suffer from overweightedness, dyslipidemia, and type
2 diabetes mellitus, which may result in atherosclerotic
cardiovascular diseases.

NAFLD is based on the disruption of energy
homeostasis due to overnutrition. However, more
than 20% of NAFLD can occur in normal people or
those with lean body weight, especially in the Japanese
population. Moreover, the severity of NASH is not
always correlated with that of steatosis as evaluated via
liver biopsy or imaging, which is the reflection of the
amount of triglyceride in the hepatocytes. Some
genetic and epigenetic factors as well as environmental
factors are known to be associated with the
development of NAFLD and NASH. Genome-wide
association studies revealed that polymorphisms in
patatin-like phospholipase domain-containing 3
(PNPLA3), transmembrane 6 superfamily member 2
(I'M6SF2), and member bound O-acyltransferase
domain-containing 7 (MBOATY) contribute to the
development of NAFLD and other liver diseases”.
PNPLA3 is a triacylglycerol lipase that mediates
triacylglycerol hydrolysis in adipocytes and is strongly
associated with hepatic steatosis and fibrosis. TMG6SF2
and MBOAT?7 are also known to regulate the secretion

of very-low-density lipoprotein from hepatocytes and
the accumulation of lipid in hepatocytes. An abnormal
metabolism of iron (dysmetabolic hyperferritinemia)
represents another typical feature of NAFLD?.
Although the underlying mechanism remains
unknown, iron deposition in hepatocytes is associated
with a more severe liver damage in patients with
NAFLD.

The proprotein convertase (PC) family plays
important roles in human homeostasis and
pathophysiological states, including endocrinopathies,
atherosclerosis, infectious diseases, cancer, and
neurodegenerative diseases®. Thus, PCs may have the
potential to be therapeutic targets of several
pathophysiological conditions. They are synthesized as
inactive precursors and modified by several proteases
to develop the original activities. The prodomains of
PCs contribute to the folding and activation of the
protein and participate in the intramolecular
autocatalytic cleavage; thereafter, the cores of PCs
emerge from the endoplasmic reticulum. Finally, the
protein is activated through a pH- and calcium-
dependent cleavage event in the trans-Golgi network-
endosomal compartments?. PC subtilisin/kexin type
9 (PCSKY) is the ninth member of the PC family and
was found to be the third causal gene of autosomal
dominant hypercholesterolemia®. PCSK9 has been
one of the most successful therapeutic targets in terms
of efficacious drug development (PCSK9 inhibitors)
less than 10 years after its discovery. PCSK9 inhibitors
are able to cause a significant reduction in low-density
lipoprotein cholesterol and cardiovascular events. In
this issue of the Journal of Atherosclerosis and
Thrombosis, Furuhashi ez a4l investigated the
association between the plasma levels of PC subrtilisin/
kexin type 7 (PCSK7) and several metabolic
parameters in the general Japanese population without
any medications®. PCSK7, another member of the
PC family, is a ubiquitously expressed transmembrane

Address for correspondence: Masa-aki Kawashiri, Department of Cardiology, Kaga Medical Center Ri-36, Sakumi-machi, Kaga, Ishikawa, 922-8522, Japan

E-mail: masaakikawashiri@gmail.com

Received: December 3, 2021  Accepted for publication: December 15, 2021

Copyright©2022 Japan Atherosclerosis Society

This article is distributed under the terms of the latest version of CC BY-NC-SA defined by the Creative Commons Attribution License.

1265



Masa-aki Kawashiri

protease and shares the substrates with the other PCs,
especially Furin®. Of those, the transferrin receptor 1
was identified as a specific substrate of PCSK7. Both
PCSK7 and Furin are localized in the trans-Golgi
network, and only a small fraction is found at the cell
surface”. On the contrary, the prosegment of PCSK7,
which is an inhibitor of full PCSK7, is secreted from
the cell and is known to mask the catalytic site of
PCSK?7 itself?. Furuhashi ez a/. found that the plasma
level of PCSK7 was significantly and independently
associated with the body mass index, logarithmically
transformed triglycerides, and logarithmically
transformed fatty liver index, which is calculated using
body height, body weight, waist circumference, and
levels of gamma-glutamyl transpeptidase and
triglycerides®.

As this is a cross-sectional study, it is difficult to
show the causality between PCSK7 and NAFLD or
dyslipidemia. Moreover, this study evaluated hepatic
steatosis not by histology or imaging but by
noninvasive numerical index. The epitope of the
ELISA kit for PCSK7 measurement used in this study
was not described, and the correlation between the
plasma levels and biological activities of PCSK7 was
unknown. Despite the above limitations, the first data
on PCSK7 levels and metabolic parameters obtained
from general healthy Japanese population are valuable.
Moreover, previous studies demonstrated the potential
function of PCSK7 in inactivating lipoprotein lipase
through the degradation of apolipoprotein A-V, an
indirect activator of lipoprotein lipase”, and cleaving
and activation of angiopoietin-like protein 4, which is
a lipoprotein lipase inhibitor®. Transferrin receptor 1,
which is a carrier protein of iron into the cell, is a
specific substrate of PCSK7, and iron overload is
known to be associated with the development and
worsening of NAFLD.

It is an interesting question whether PCSK7
could be a new pharmaceutical target for NAFLD and
dyslipidemia. To answer this question, genetic
interventional animal study and Mendelian
randomization study would be helpful. PCSK7
knockout mice are at least viable, although their
plasticity of responding was reported to be mildly
abnormal”. Recent genome-wide association studies
revealed that the missense variant in the PCSK7 gene
was associated with plasma triglyceride levels'?.
Moreover, it was elucidated that the PCSK7 15236918
gain-of-function variant was associated with
dyslipidemia and more severe liver disease in high-risk
patient at NAFLD'". Thus, PCSK7 inhibition may
be a promising strategy to prevent NAFLD and
dyslipidemia and eventually prevent atherosclerotic
cardiovascular diseases.
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For instance, the inhibitor of cholesterol ester
transfer protein (CETP) encountered many hurdles in
becoming a pharmaceutical candidate. A significant
reduction in cardiovascular events in subjects with rare
variants of the CETP gene (CETP deficiency)
promotes the trend of CETP inhibitor reproduction
again'> . So, far, there has been no report about
human PCSK7 deficiency. If it is proven that
individuals with PCSK7 deficiency are healthy and
less frequently suffer from NAFLD or dyslipidemia,
then PCSK7 inhibitor will be strongly pushed forward
to be a candidate of pharmaceutical target in the
future.
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