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Males have higher glioblastoma (GBM)
incidence rates and worse outcome
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(Ostrom et al., Scientific Reports, 2018)
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Sex differences in immune response associate
with disease prevalence

Female bias

Male bias

Autoimmune diseases

Infectious diseases

Non-reproductive

(Klein and Flanagan, Nat Rev Immunol, 2016)

cancers
* Graves disease * HIV * Ebola * Bladder
* Hashimoto thyroiditis e Influenza * MERS * Bowel
* Multiple sclerosis * Toxoplasmosis  ® Hepatitis B * Kidney
* Rheumatoid arthritis * Legionella * Tuberculosis * Leukaemia
* Systemic lupus * Malaria * Leptospirosis * Liver
erythematosis * Zika * Campylobacter  *Lung
* Type 1 diabetes * Schistosomiasis  ® Malignant melanoma
* Amebiasis * Oesophagus
* Aspergillosis * Stomach
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Myeloid-derived suppressor cells (MDSCs)
correlate with poor GBM outcome

MDSCs Overall Survival
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(Alban et al., JCI Insight, 2018)

Outstanding Question: What is the impact of biological sex on MDSC-
driven GBM immunosuppression?
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MDSC subsets differentially accumulate in
males versus females

Monocytic MDSC (mMDSC)

MDSC / \,
30-40%
T cell
60-70%
\ f‘ - Promote angiogenesis

- Promote stem cell
maintenance

- Accompany circulating
tumor cells
- Facilitate metastasis

(adapted from Gabrilovich et al., Nature Rev Immunol., 2009)
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Differential expression profile of MDSCs
identify therapeutic vulnerabilities

cell cycle

cell division

mitotic nuclear division

) immune system process
inflammatory response

chromosome segregation

mMDSC response to lipopolysaccharide
positive regulation of TNF biosynthetic process

mitotic sister chromatid segregation

innate immune response
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Chemotherapies IL-1 inhibitors
. . mMDSC
Fludarabine Rilonacept - - gMDSC
Fluorouracil Canakinumab -
Capecitabine Anakinra
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MDSC subsets are susceptible to different
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Male patients have more tumor-infiltrating
immunosuppressive myeloid cells
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signature correlate with prognosis of
female GBM patients

OLR1 expression IL-1B expression
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Inter|m Conclusions
* mMDSCs infiltrate the tumor
microenvironment, where they

actively proliferate.

Female

*|[L-1B secretion by
comprise a therapeutic target
for females (clinical trial pending

Penpheral Blood . : inic In 2021 ) o
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Outstanding Question: How does systemic gMDSC accumulation drive
GBM and what biological pathways regulate gMDSC activity?
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Potential for systemic-local immunity
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gamma-Aminobutyric acid (GABA) signaling as
a potential regulator of
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GABA analogue accelerates GBM progression
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GABA analogue increases tumor infiltration of
in females

Blood GL261 GL261
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Conclusions & Future Perspective
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 Systemic accumulation
drives microglia infiltration of GBM
via IL-1P signaling

* Altered GABA signaling serves as a
potential regulator of local
activity.

* Investigation of the effect of IL-18
on microglia polarization

* Analysis of the effect of GABA on

behavior
Wy O
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