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In the July 2019 issue of eLife, Chia and colleagues harness a

overexpressing a dominant active form of the human AKT1 gene in

early brain tumorigenesis [1]. The zebrafish has emerged as an

manner; the activated immune cells directly interacted with the tu-

powerful zebrafish brain tumor model to address fundamental

questions regarding the immune microenvironment supporting
intriguing, and perhaps unexpected, model system to study a nu-

mber of developmental, behavioral, toxicologic and even oncologic
processes relevant to human disease [2]. The small size and optical

transparency at the larval stage, combined with the growing arma-

mentarium of genetic editing tools, make the zebrafish a powerful
system for studying the normal and diseased brain [3].

Prior studies of brain tumors in humans and mice have illu-

minated the complex microenvironment present in advanced,

macroscopically apparent disease. These studies have elucidated
the critical roles of macrophages and microglia in promoting tumor growth through a variety of mechanisms such as extracellular

matrix modification, angiogenesis induction, and cross-talk with

the larval brain released Sdf1b (Cxcl12b), which recruited macro-

phages and microglia to developing tumors in a Cxcr4-dependent
mor cells and promoted proliferation [6].

In the present study, the authors interrogate the mechanisms

underlying the interactions between microglia and brain tumor

cells. They find that intracellular calcium levels are significantly hi-

gher and cyclically oscillate in pre-neoplastic cells. Calcium promotes the release of ATP, which in turn activates the P2y12 receptor on
microglia, stimulating contact with pre-neoplastic cells and driving
their proliferation in an NMDA receptor-dependent manner [1].

Intriguingly, this mechanism had previously been discovered in

the context of microglial attraction towards neurons with high calcium levels due to injury or activity [7], and has now been shown

other immune cells to create an immunosuppressive environment

for the first time to underlie early microglia-brain tumor cell inter-

thermore, unraveling the unique roles of different immune com-

early pre-neoplastic cells. The possibilities include ligand-receptor

[4]. However, the mechanisms governing the earliest interactions
between immune and tumor cells have long been unclear. Fur-

ponents and cell type-specific pathways has proven difficult. Since

zebrafish larvae survive with only the innate immune system for

the first 4-6 weeks post-fertilization [5], the organism represents
a unique opportunity to study innate immune responses in the absence of an adaptive immune system.

Chia and colleagues draw upon their prior experience estab-

lishing the zebrafish brain tumor model, which in a previous pu-

blication elucidated key insights into the interactions between
pre-neoplastic cells and macrophages/microglia [6]. Briefly, cells

actions. The authors identify the critical next question in this line of

study is to identify how exactly microglia promote proliferation of
interactions; modulation of tumor cell calcium levels; and/or direct

transfer of cytoplasmic contents, as has been observed between
macrophages and melanoma cells in mouse models [8].

This work represents an important addition to the growing un-

derstanding of the immune microenvironment of intrinsic brain
tumors. Although seemingly distinct from the complex milieu at

play in the human brain, the zebrafish brain tumor model may
have implications for targeted inhibition of glioma cell infiltration

and metastasis to distant parts of the brain — phenomena that are
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responsible for treatment failure but remain poorly understood.

8.

gulation by circadian machinery, as has been observed in leukemia

9.

It is also exciting to consider whether the cyclical oscillations of
calcium in the pre-neoplastic cells in this model may indicate re-

stem cells [9]. Ultimately, this study is a crucial reminder that even
in the era of burgeoning high-throughput techniques, it is impera-

tive to harness creative, multidisciplinary approaches to answer
fundamental mechanistic questions in brain tumor pathobiology.
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