Does Megalencephalic Leukoencephalopathy with Subcortical Cysts 1
(MLC1) Affect Cell Invasion and Cell Viability in U87 Human Glioma Cell Line?
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Hypothesis

Fig 1: Anti-MLC1 and anti-GLIALCAM immunoblot of
U87-MLC1, U87-empty vector, and parental U87 cells.
MLC1 was expressed in U87-MLC1 cells but absent in the
empty vector and parental U87 controls. GLIALCAM was
not expressed in all 3 samples. α-actinin was used as the
loading control.

3.

Infected cells were selected via
fluorescence-activated cell sorting
(FACS).
MLC1 and GLIALCAM expression was
determined via Western blotting.
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• MLC1 increases invasion of U87MG cells in vitro
U87-MLC1

U87-empty vector

U87-empty vector

Fig 2: Cell Invasion Assay. U87-MLC1 cells showed a 0.23
times increase in invasion rate through Matrigel-coated wells
as compared to the U87-empty vector control, *p<0.05 (2tail T-test with unequal variances).
Luminescence of U87MG Cells at 24-hr Time Points
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Cell viability was measured using
CellTiter-Glo 2.0 Luminescent Cell
Viability Assay. Luminescence was
measured every 24 hours for 5 days.
Cell invasion in vitro was determined
using Corning Matrigel chambers with
8.0µm PET membrane pore size. 10%
FBS was used as the chemoattractant.
Invading cells were counted under a
microscope.
Anti-MLC1 & anti-GLIALCAM
immunohistochemistry was carried out
on GBM tumor tissue samples resected
from patients.

Ø Literature shows that MLC1 regulates cellular motility
and promotes stable cellular interaction in astrocytes [3].

• MLC1 increases cell viability of U87MG cells initially
but not as time progresses.
Ø The non-significant results on Day 4 & 5 could be due to
the overly high confluency in each well, thus negatively
affecting the health and proliferation of cells.
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Fig 4: Immunohistochemistry (IHC) staining of human GBM
tumor tissue (B&D) and normal tissue (A&C). A & B were
stained for GLIALCAM. C & D were stained for MLC1.
Analysis of IHC showed that both MLC1 and GLIALCAM were
mainly enriched around blood vessels in normal brain tissue, but
were highly expressed throughout the GBM tumor.
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Methods
U87MG cells were cultured and infected
overnight with concentrated pLOC
lentivirus containing the MLC1 gene at
an MOI of 1.0.
o Control = U87MG cells with
empty pLOC vector.
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Induced expression of MLC1 in U87MG cells, which do
not normally express MLC1, results in greater cell
viability and invasion.
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Glioblastoma multiforme (GBM), also known as Grade IV
astrocytoma, is one of the most aggressive tumors that affect
the central nervous system. Unfortunately, due to its robust
invasive nature, patients generally die from GBM within 14
months of diagnosis or suffer from high recurrence rates
despite treatment [1]. Previous studies have shown that the
protein megalencephalic leukoencephalopathy with
subcortical cysts1 (MLC1) plays a role in GBM tumor
progression by promoting glioblastoma stem cell (GSC)
growth and invasion [2]. Hence, in an effort to understand the
role of MLC1 in GBM pathogenesis, we have examined the
effect of MLC1 expression on cell viability and invasion in
vitro on the established human malignant glioma cell lineU87MG. As MLC1 is known to interact with glial cell
adhesion molecule (GLIALCAM), we have also carried out
immunohistochemistry staining on human GBM tumor tissue
to determine the link between MLC1 & GLIALCAM
localization in GBM tumors.

Results
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Fig 3: Cell Viability Assay. U87-MLC1 cells showed
significantly higher luminescence readings than U87-empty
vector cells on day 2 and day 3 post-plating (*p<0.05), but
no significant difference was seen after day 3. 2-tail T-test
with unequal variances was used.
References
[1] H , Farina et al. “Glioblastoma Multiforme: A Review of its Epidemiology and Pathogenesis through Clinical Presentation
anif, Farina et al. “Glioblastoma Multiforme: A Review of its Epidemiology and Pathogenesis through Clinical Presentation
and Treatment.” Asian Pacific journal of cancer prevention : APJCP vol. 18,1 3-9. 1 Jan. 2017,
doi:10.22034/APJCP.2017.18.1.3
[2] Lattier, John M et al. “Megalencephalic leukoencephalopathy with subcortical cysts 1 (MLC1) promotes glioblastoma cell
invasion in the brain microenvironment.” Oncogene vol. 39,50 (2020): 7253-7264. doi:10.1038/s41388-020-01503-9
[3] Hwang, J., Vu, H.M., Kim, MS. et al. Plasma membrane localization of MLC1 regulates cellular morphology and
motility. Mol Brain 12, 116 (2019). https://doi.org/10.1186/s13041-019-0540-6
[4] López-Hernández, Tania et al. “Molecular mechanisms of MLC1 and GLIALCAM mutations in megalencephalic
leukoencephalopathy with subcortical cysts.” Human molecular genetics vol. 20,16 (2011): 3266-77. doi:10.1093/hmg/ddr238

• GLIALCAM expression is absent in the U87MG cell
line and its expression is not turned on by induced
MLC1 expression.
Ø This indicates that the effect of MLC1 on cellular
invasion and viability seen in our experiments did not
depend on GLIALCAM participation.

• Both MLC1 and GLIALCAM are localized in cells
surrounding cerebral blood vessels.
Ø MLC1 and GLIALCAM are direct binding partners that
colocalize at astrocytic end-feet [4].
Ø MLC1 & GLIALCAM were highly expressed in tumor
cells.
Ø Suggests that disruption of normal expression of MLC1 &
GLIALCAM could negatively affect the integrity of the
blood brain barrier.

Next Steps & Future Directions
Our next steps include injecting U87-MLC1 glioma cells and the
U87-empty vector control into mice to determine the effect of
MLC1 on invasion in vivo. We will also co-express MLC1 and
GLIALCAM in U87 MG cells to determine the effect of coexpression on invasion & cell viability.

