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Abstract
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MFEEETIC. O EEHERMRETIE. p38MAPK, MAPK/ERK, Akt/S6K. JAK2/STAT3#EH
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In FY2023, we have further expanded our study performed in FY2022 to reveal the activation
patterns of intracellular signaling cascade that may be associated with the development of
characteristic tumor microenvironment.

In FY2023, we have performed additional phospho-protein array study in 6 hepatocellular
carcinomas (HCCs), and confirmed that (1) p38 MAPK, MAPK/ERK, Akt/S6K, JAK2/STAT3
pathways were simultaneously activated in high-grade HCCs, (2) Wnt/B-catenin-activated type
HCC showed relatively low-level of phosphorylation in these pathways, and (3) in HCCs with
increased lymphocytic infiltration, STAT1 phosphorylation was observed in addition to the varied
activation of above signaling pathways.

Next, we have performed immunohistochemical (IHC) study for phospho-Akt, phosphor-ERK, and
phosphor-STAT1; however, these phosphorylated epitopes were hard to be detected through IHC
using FFPE samples. Since ERK and STAT1 become accumulated in nucleus upon activation, we
evaluated the intracellular localization of pan-ERK and pan-STAT1 through IHC, and found that
nuclear localization of ERK was observed in ERK-activated tumors, while increased expression
and nuclear localization of STAT1 was observed in lymphocyte-rich tumors. We are planning to
confirm the results of phospho-protein array by quantifying phosphor-proteins using Jess, and
analyze in the whole cohort of HCC with frozen samples.

Finally, we found a rare, but clinically important subset of HCC that were characterized by their
focal morphology similar to fetal-type hepatoblastoma, lower lymphocytic infiltration, higher
vascularization, and highly aggressive behavior after surgical resection. We submitted 3 cases of
these HCCs to whole exome sequencing and found that these tumors harbored Wnt/B-catenin
pathway-related gene mutations (CTNNB1 and/or Axin1), indicating that these tumors are
important variant in Wnt/B-catenin-activated HCCs with highly aggressive clinical course.
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Relationship between the activation of intracellular signaling cascades and characteristic immuno-vascular,
microenvironment in
hepatocellular carcinoma.
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2. MRBNREEOME (FR)
In FY2023, we have further expanded our study performed in FY2022 to reveal the activation patterns off
intracellular signaling cascade that may be associated with the development of characteristic tumor
microenvironment.
In FY2023, we have performed additional phospho-protein array study in 6 hepatocellular carcinomas (HCCs),
and confirmed that (1) p38 MAPK, MAPK/ERK, Akt/S6K, JAK2/STAT3 pathways were simultaneously activated
in high-grade HCCs, (2) Wnt/ B -catenin-activated type HCC showed relatively low-level of phosphorylation in
these pathways, and (3) in HCCs with increased lymphocytic infiltration, STAT1 phosphorylation was observed
in addition to the varied activation of above signaling pathways.
Next, we have performed immunohistochemical (IHC) study for phospho-Akt, phosphor-ERK, and phosphor-
STAT1; however, these phosphorylated epitopes were hard to be detected through IHC using FFPE samples.
Since ERK and STAT1 become accumulated in nucleus upon activation, we evaluated the intracellular
localization of pan-ERK and pan-STAT1 through IHC, and found that nuclear localization of ERK was observed
in ERK-activated tumors, while increased expression and nuclear localization of STAT1 was observed in
lymphocyte-rich tumors. We are planning to confirm the results of phospho-protein array by quantifying
phosphor-proteins using Jess, and analyze in the whole cohort of HCC with frozen samples.
Finally, we found a rare, but clinically important subset of HCC that were characterized by their focal
morphology similar to fetal-type hepatoblastoma, lower lymphocytic infiltration, higher vascularization, and
highly aggressive behavior after surgical resection. We submitted 3 cases of these HCCs to whole exome
sequencing and found that these tumors harbored Wnt/ 8 -catenin pathway-related gene mutations (CTNNB1
and/or Axin1), indicating that these tumors are important variant in Wnt/ 8 -catenin-activated HCCs with highly
aggressive clinical course.
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