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BACKGROUND

GSK-3b EXPRESSION ACROSS CANCER TYPES

CHARACTERIZATION OF ALTERATIONS

• Glycogen Synthase Kinase-3 beta (GSK-3b) is a
serine/threonine kinase with regulatory activity in
numerous diseases and implicated in both innate
and adaptive immune responses 1,2
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• GSK-3b is involved in the pathogenesis of
several malignancies 3,4,5
• GSK-3b phosphorylates target pro-oncogenes
(C-Jun and C-myc), as well as non-glycosylated
forms of PD-L1 leading to its proteasome
degradation 6
• GSK-3b inhibitors have advanced to clinical trials
in refractory malignancies 7
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• Genomic alterations in GSK-3b have been
described, yet a comprehensive analysis of these
alterations is lacking 8
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Figure 3. GSK-3b expression by RNA-Seq across tumor types using CLSPOA data. A statistically significant difference of expression among multiple
histologies was observed (p<0.0001). Notably, when comparing squamous cell and adenocarcinoma subtypes of NSCLC, a significant difference in
TPM values was also observed (p<0.0001).

GSK-3b MUTATIONS ARE ASSOCIATED WITH HIGHER FREQUENCY OF PD-L1 EXPRESSION

Figure 1. GSK-3b gene schematic.
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METHODS
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•
•

Publicly-available tumor genomic data was
accessed using cBioPortal
All tumor samples with a GSK-3b alteration were
included for analysis
•
For each tumor, histology and GSK-3b
residue change were assessed

•

A second dataset was obtained from Caris Life
Sciences Precision Oncology Alliance (CLSPOA)

•

In GSK-3b mutated tumors, Microenvironment
Cell Population (MCP)-counter was used to
quantify immune and stromal cell populations
•
Median MCP values were compared across
cancer types using Wilcoxon/Kruskal-Wallis
tests

•

GSK-3b expression data was obtained from the
CLSPOA database
•
Median transcripts per million (TPM) were
compared across cancer types using
Wilcoxon/Kruskal-Wallis tests

•

PD-L1 expression was assessed via SP-142
antibody, using a cutoff of 5%
•
Chi-square test was used to assess
significance between GSK-3b mutated
tumors and GSK-3b wild type tumors

Figure 2. Top GSK-3b residue changes (combined cBioPortal and CLSPOA data). KD: kinase domain; SBP:
substrate binding pocket

TOP HISTOLOGIES WITH GSK-3b MUTATIONS

Table 2. Differences in PD-L1 expression between GSK-3b mutated tumors and GSK-3b wild-type tumors were assessed using the CLSPOA
database. 38 total histologies were assessed, and those with significant results are shown in the table.

GSK-3b MUTATED TUMORS DISPLAY INCREASED B CELL
INFILTRATION IN THEIR MICROENVIRONMENT

CONCLUSIONS
• Top GSK-3b mutated residues are often part of
relevant binding pockets or kinase domain
• The most commonly mutated histologies include
uterine neoplasms, non-melanoma skin cancers,
and melanoma
• GSK-3b is differentially expressed across cancer
types, with highest expression seen in melanoma
• In GSK-3b mutated melanoma, B cells, monocytes,
dendritic cells and endothelial cells are significantly
higher than other GSK-3b mutated tumors
• GSK3b mutations were associated with a higher
frequency of PD-L1 expression in selected tumors
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Table 1. Top histologies with GSK-3b mutations. Histologies were included if present in both cBioPortal and Caris.
Combined cBioPortal and Caris cohorts reveal non-melanoma skin cancer, uterine neoplasms, and melanoma as top
mutated histologies. The subtype of uterine endometrioid carcinoma was mutated at a rate of 4%.

Figure 4 Cell populations in the microenvionment calculated by MCP counter for immune and
stromal cell populations in GSK-3b mutated tumors were analyzed across tumor types. The
distribution was statistically significant for B cells (shown; p=0.018), in addition to monocytes
(p=0.002), dendritic cells (p=0.005), neutrophils (p=0.0003), and endothelial cells (p=0.014). The
highest MCP counts were observed in melanoma for B cells, monocytes, dendritic cells, and
endothelial cells. Of note, no significant difference was observed for T cells.
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