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Glioblastoma multiforme (GBM) is the most aggressive and deadly CNS cancer. Its dismal prognosis is
attributed to difficulty of resection, resistance to traditional chemotherapeutics, and invasion along the
brain vasculature. Finding mechanisms by which GBM invades is critical for development of more
effective surgical protocols and adjuvant therapies. Invasion of GBM involves alteration of non-cancerous
cells, such as endothelial cells and astrocytes, in the tumor microenvironment toward a cancer-friendly
phenotype. Evidence suggests post-transcriptional regulation by miRNAs may be the culprit. Astrocytes
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express gap junction proteins Connexin 30 and Connexin 43. Here we present evidence that functional FBS was used as a chemoattractant. il : formation 0 L © 0 : , — - ,
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Cx43 homotypic gap junctions form between GBM and astrocytes in vitro, and presence or absence of U87 invasion was quantified alone, with Piate i o ype Astrocy Time Postimplantation T Pkt Time Post-Implantation
Cx43 causes a shift in miRNA profile for cells cocultured with the GBM cell line U87-MG. Further, GJ blockade, and in 1:1 astrocyte —— et monsiager Knockout Giloma-Astrocyte Cxd3 , | ny o | | | o |
] ] . . . | permeable S emewi o abion media Figure 10: Invasion parameters of ex vivo slice culture U87 spheroid implantation. Left shows tile scan of U87-implanted cortical region at 72 hours without treatment.
presence/absence and functionality of astrocyte-GBM Cx43 channels alter the invasion potential of GBM coculture. o — e Ll / oy Right panels shown degree of invasion with and without GJ blockade by CBX. Scale bar 200um. Data shown as mean  standard deviation. *p<0.05.
in vitro and ex vivo. Our data indicate that GBM-GBM Cx43 junctions limit invasion, while astrocyte-GBM Bum pores st BB Ol ot oot

membrane

junctions promote invasion, consistent with literature. Previous studies have highlighted the potential Figure 4: Schematic of transwell invasion assay®. chnockou.tAstrocytes (KOCA) miRNA is differentially expressed in astrocytes when cultured with Glioblastoma
transfer of miRNAs from GBM to astrocytes by means of gap junction channels, however it is widely
accepted that gap junctions have a size exclusion of approximately 1 kDa, and miRNAs are on the order
of 14 kDa. From here we seek to address the question of how gap junctions are implicated in the
expression or transfer of miRNAs whether by direct passage through Cx43 junctions, exosomal release

and uptake, or cell-cell endocytosis of Cx43 itself.
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 miRNAseq provided 11 miRNAs of interest for our studies,
these miRNAs had 3 criteria:
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Glioblastoma and Glioblastoma Invasion confocal microscopy’ at 10x magnification. o N Figure 11: miRNAs of interest. All changes in IWCA monoculture
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« Glioblastoma Multiforme (GBM), a stage 4 astrocytoma, is the most common, aggressive, and deadly CNS miRNA sequencing Implant sites in cerebral cortex Glioblastoma transfers vesicles to astrocyvtes via biased interalization of Cx43 and transfers exosomes

cancer.
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Median survival post diagnosis is 11-15 months with 5-year survival under 5% . IWCA or IKOCA were cocultured with Cytosolic GFP tagged U87 at a 1:1 ratio for 48 hours in standard tissue
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Microfluidics approach to miRNA transfer. Development of novel pseudo-3D DAPI (blue). Scale bar
microfluidics system using photolithographic techniques and tissue engineering for high 20um.
throughput assessment of GBM invasion and miRNA localization.

cortical astrocytes isolated from newborn pups (P1), and immortalized Cx43 knockout astrocytes (IKOCA).
All cells were maintained in DMEM supplemented with 10% vol/vol fetal bovine serum and 1% vol/vol Antibiotic-
Antimycotic.

t24h t48h

Figure 9: 250um U87 spheroids
implanted in cerebral cortex of
400um whole mouse brain

_ . : O . .
Confirming Astrocyte-GBM Gap Junction Formation = coronal slices. Slices untreated or
C continuously treated with 100pM
8 CBX for 1-3 days. Scale bars
Formation of functional astrocyte-GBM GJs channels was assessed by parachute dye transfer assay. Donor — 200pm.
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magnification — . Eisemann et al. BMC Cancer. 2018 18:103.
' ; . Fujimoto et al. Nature Neuroscience. 16(8):1154-U1246 (2013).
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