
Preventing tumor-induced T cell suppression 
through activating the TLR8 pathway

• Poly-G diminishes the expression of a variety of
glycolytic proteins important for glucose
metabolism in cancer cells.

• Altering cancer glucose metabolism could be an
effective strategy for preventing tumor-induced
immunosuppression.

1. Introduction

Research Design – Use well-established tumor cell lines that were derived from important types of tumor, culture
the tumor cells, treat them with or without poly-G for either 8 h (to observe early responses) or 48 h (to observe
late responses), and then conduct gene expression analysis.
Tumor cell lines and T cells – The tumor cell lines used in this study are M586, which was derived from melanoma;
MCF-7, which was derived from breast cancer; and PC-3, which was derived from prostatic cancer. T cells were
isolated from peripheral blood mononuclear cells (PBMC).
Quantitative RT-PCR – The expression level of metabolic enzymes was determined by quantitative RT-PCR, using
RNA extracted from indicated cell cultures with or without the treatment of poly-G, a ligand for TLR8.
Statistic Analysis – Detailed information including variables and controls are included in the figure legends.
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• Immunotherapy is a breakthrough cancer
treatment that utilizes the immune system to target
and destroy cancer cells.

• Despite promising, the success rate of cancer
immunotherapy is relatively low.

• One main underlying problem is the suppression of
immune cells by the tumor microenvironment.

• To boost the efficiency of cancer immunotherapy, it
is critical to gain a better understanding of the
mechanism by which tumor cells induce
immunosuppression and how to prevent it.
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• Determine if specific inhibitors to glycolytic
enzymes can lead to similar prevention of tumor-
induced immunosuppression.

• Determine whether poly-G treatment leads to an
increase in the availability of glucose for T cells.

• Determine how TLR8 activation regulates
expression of the proteins critical for glucose
metabolism.

Fig. 2. Activation of TLR8 pathway via poly-G down-regulates the level of expression of
glycolytic proteins in tumor cells. Human cancer cells M586 derived from melanoma were grown in
medium only or medium plus poly-G treatment for either 8 h or 48 h. RNA were extracted, and the
expression levels of key glucose metabolism genes were analyzed by quantitative RT-PCR. The
experiments were performed three times. *denotes significant difference between medium and poly-
G treatment by the Student’s t-test. Independent variables: treatment of poly-G on cancer cell culture
and length of treatment time. Dependent variable: relative mRNA expression in comparison to
medium 8 h sample. Constant: RT-PCR procedure. Glut1/Glut3: glucose transporter 1/3; HK2:
hexokinase 2; GPI: glucose phosphate isomerase; PFK1: phosphofructokinase 1; TPI: triose phosphate
isomerase, ENO1: enolase 1, PKM: pyruvate kinase isoform M, LDHA: lactate dehydrogenase A, Hif-1a:
hypoxia-inducible factor 1-alpha.

• Cancer cells can induce T cell senescence, a form of
immunosuppression.

• Investigating how tumor cells induce T cell
senescence can help prevent immunosuppression.

• Poly-G (an activating ligand for TLR8) treatment can
prevent tumor-induced T cell senescence, but the
underlying mechanism is not well-understood.
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2. Research Questions

• Main Question: How does TLR8 activation
prevent tumor-induced T-cell senescence?

• Hypothesis: TLR8 activation down-regulates
glucose metabolism in tumor cells, thus
decreasing their ability to induce T cell
senescence.

• Rationale: Cancer cells have very high rates
of glucose uptake and metabolism. In an
environment with limited glucose availability,
T cells are more likely to undergo senescence.
Thus, it is possible that TLR8 activation may
down-regulate tumor glucose metabolism,
making more glucose available to T cells,
leading to decreased T cell senescence.

• Specific Question: Does TLR8 activation
decrease the expression level of key proteins
required for glucose metabolism in cancer
cells?

Table 1. Effects of poly-G on gene expression in other tumor
cells, i.e., MCF7 and PC3. Experiments were performed similarly
as in Fig. 2 except that different tumor cell lines were used. ‒‒
denotes significant decrease in expression in poly-G treated cells.

Fig. 1. The pathway of
glycolysis. The metabolites
highlighted in red have a
reduced level upon poly-G
treatment in cancer cells.
That study was conducted by
Ms. Huang, the finalist’s
graduate student mentor,
through mass spectrometry
analysis of the metabolites.
The metabolites highlighted
in blue are the enzymes
whose expression level
analyzed in this study.
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Glut1 Glut3 HK2 GPI PFK1 TPI ENO1 PKM LDHA Hif1a

MCF7 ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒

PC3 ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒

M586 ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒ ‒‒

5. Discussion
• Recent research has shown that increasing

glucose availability can lead to decreased T cell
senescence.

• By down-regulating tumor glucose metabolism,
poly-G may be increasing the glucose
availability for T cells, decreasing their level of
senescence.


