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Elucidation of antiviral/innate immune
response activation mechanism of hepatokine
LECT2
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LECT?2 suppresses the recruitment of SHP2/c-Cbl to MET, which is known to
promote proteasome degradation of RIG-I, by selectively suppressing the
phosphorylation of the 1349th tyrosine of the HGF receptor MET. LECT2
promotes the recruitment of the second protein tyrosine phosphatase, PTP4A1,
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to MET and PTP4A1 dephosphorylates SHP2 under ligand-free conditions.
Thus, PTP4A1 and SHP2 have antagonistic effects on MET, and the antagonism
of these phosphatases that bind to MET is essential for maintaining a normal
homeostatic balance. When cells are infected with a virus, LECT?2 functions as
the primary ligand for MET, shifting the balance to the involvement of PTP4A1
and resulting in enhanced RIG-I-dependent innate immune responses. On the
other hand, in tissue repair and cancer, HGF is the main ligand for MET,
suppressing the innate immune responses and enhancing the growth signal. The
research team has revealed the existence of crosstalk between the innate immune
responses and MET-dependent proliferation in the liver. Credit: Kanazawa
University

Innate immunity is activated when the pattern recognition receptors
(PRRs) recognize pathogen-associated molecular patterns (PAMPs). A
research team from Kanazawa University has shown that a liver-derived
secretory protein LECT2, a hepatokine, binds to the HGF receptor
MET, a proto-oncogene product, to suppress the proliferation signal of
MET. LECT?2 activates retinoic acid-inducible gene-I, enhancing
antiviral and innate immune responses through MET. Thus, LECT2 is an
anti-proliferative and immunoregulatory factor that could be a
therapeutic target for viral infections and cancer.

The liver is the largest organ in the human body. It is suggested that
hepatokines secreted from the liver play important roles in hepatocytes
as well as immunocompetent cells in other organs. In this study, the team
focused on LECT?2, a hepatokine, and conducted research aimed at
elucidating the mechanism of action of LECT2 on hepatocytes for the
purpose of exploring the possibility of new treatment methods.

RIG-I is an important innate immune sensor that recognizes viral RNA

and promotes interferon (IFN) production. In recent years, it has been
reported that host RNA binds to RIG-I and regulates its activation. The
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research team previously showed that the mRNA of selenoprotein P, one
of the hepatokines, binds to RIG-I and negatively regulates the innate
immune responses (Murai, Honda, et al., Cell Host & Microbe, 2019).
However, how host proteins regulate RIG-I activation is not sufficiently
understood. Therefore, in this study, the team focused on LECT?2 and
investigated how LECT2 contributes to the innate immune responses
upon viral infection.

First, the team found that the expression of type I IFN and IFN-
stimulated genes was significantly enhanced in cells treated with the
LECT?2 protein upon viral infection. As a result, the virus replication was
significantly suppressed in cells treated with the LECT?2 protein.
Interestingly, induction of RIG-I expression was observed in cells treated
with LECT?2, while induction of the expression of other PRRs) such as
MDAS was not observed. Next, the team created LECT2 transgenic
mice (LECT2-TG) and knockout mice (LECT2-KO), and infected these
mice with lymphocytic choriomeninitis virus (LCMV). It was found that
LCMYV replication was markedly decreased in the LECT2-TG mice
while it was markedly increased in the LECT2-KO mice. These results
clearly indicate that LECT?2 is an important hepatokine for virus
elimination.

LECT?2 is known to bind to the HGF receptor MET, the product of a
proto-oncogene. Therefore, the team examined how MET itself would
affect the innate immune responses. Interestingly, the viral RNA-
induced expression of type I IFN was markedly suppressed in cells in
which MET had been knocked out. Furthermore, LCMYV replication was
significantly increased in mice in which MET gene expression was
suppressed by antisense oligo (Gapmer) compared to mice in which
control Gapmer had been introduced. These results clarified that MET
itself played important roles for the innate immune responses.

In addition, the team examined which phosphorylation site of MET was
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affected by the binding of LECT2 to MET and revealed that LECT?2
specifically suppresses the 1349th tyrosine phosphorylation of MET. It is
known that adapters such as Gab1 and SHP2 bind to the 1349th tyrosine
phosphorylation site of MET and are involved in downstream signaling.
LECT?2 was found to negatively regulate SHP2 activity by inhibiting the
1349th tyrosine phosphorylation of MET. The SHP2/c-Cbl complex is
involved in the proteasome degradation of RIG-I. LECT?2 inhibited the
degradation of RIG-I by SHP2/c-Cbl by inactivating SHP2. Moreover,
the team revealed that the binding of phosphatase PTP4A1 specifically
to the 1349th tyrosine phosphorylation site was essential for LECT?2 to
induce dephosphorylation of the 1349th tyrosine of MET.

New coronavirus infections (COVID-19) have spread seriously around
the globe and have claimed many lives. Elucidation of the viral infection
mechanism and that of the immune responses upon viral infection are
essential for the development of new antiviral therapies and preventive
methods. In this study, the team was able to propose a new, previously
unrecognized concept that MET-mediated proliferation and innate
immunity were closely interacted via LECT2-MET. Published in Nature
Communications, the results of the present study are expected to
contribute to the construction of new therapeutic strategies for infectious
diseases and cancer targeting LECT?2.

More information: Takayoshi Shirasaki et al, Leukocyte cell-derived
chemotaxin 2 is an antiviral regulator acting through the proto-oncogene
MET, Nature Communications (2022). DOI:
10.1038/s41467-022-30879-3
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