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Letter to the Editor

Polyunsaturated fatty acid-
binding protein FABP7, an
attractive metabolic target
for inhibition of glioblastoma
stem cells

Deciphering mechanisms of metabolic heterogeneity and
plasticity in glioblastoma (GBM) provides new insight for the
development of potentially effective therapies for this highly
treatment-resistant disease. In the recent study by Liu et al.’,
fatty acid-binding protein 7 (FABP7) was shown to elicit func-
tion through nuclear factor RXRa, activating a polyunsatu-
rated fatty acid (PUFA)-mediated signaling pathway, which
subsequently orchestrates stemness and invasion in GBM
cells. Although elucidation of the mechanism and novel mo-
lecular targets in this study encourage the exploration of new
therapeutic strategies, several aspects of the work deserve
consideration.

First, the authors used an in vitro scratch assay as a model
for invasion, a critical feature of GBM driving postoperative re-
currence and decreased patient survival, and found increased
FABP7 immunoreactivity in the closing gap of the scratch
compared to the confluent region. However, this assay poorly
emulates the physiological microenvironment of GBM. We,
therefore, evaluated FABP7 expression in the lvy-GAP data-
base, based on histologically distinct anatomic features and
laser microdissection of GBM surgical samples, and single-
cell RNA-seq data? consisting of tumor core and peritumoral
infiltrating area. We found no increased expression of FABP7in
the infiltrating tumor region (Figure 1A and 1B).Therefore, the
expression patterns of FABP7 should be more rigorously in-
vestigated in primary GBMs to assess its biological relevance.

Second, the authors used SBFI-26 as an inhibitor for FABP7
to attenuate GSC invasion. However, SBFI-26 shows low spec-
ificity and targets both FABP5 and FABP7. FABP5 is also highly

expressed in gliomas and enhances malignancy via activating
NF-kB signaling.® Therefore, the observed infiltration-
suppressing effects of SBFI-26 might be mediated by FABP5.
Furthermore, the ability of SBFI-26 to cross the blood-brain
barrier (BBB) was not evaluated. MF 6, a novel FABP7 inhibitor
shown to cross the BBB,* may be more appropriate for in vivo
validation. However, MF 6 and other FABP7 inhibitors are also
not specific for FABP7 (Figure 1C). Thus, it is imperative to de-
velop novel specific FABP7 inhibitors, and design therapeutics
targeting this druggable molecule.

Third, using RXRa activation as the major consequence of
FABP7 function does not fully explain the role of the PUFA-
FABP7 axis in GBM progression. As major ligands of FABP7,
PUFAs play multiple roles in tumorigenesis, including serving
as an energy source, acting as a key component of membrane
phospholipids, and mediating intracellular signaling via the
NF-kB and PPAR networks. FABP7 has also been shown to pro-
mote nuclear lipid droplet formation, caveolae formation, and
uptake of docosahexaenoic acid (DHA) which all contribute to
the development of GBM. Moreover, previous studies have
shown that the effect of FABP7 on glioma invasion is de-
pendent on the proportion of arachidonic acid (AA) and DHA,
with a high DHA:AA ratio inhibiting cell invasion, and a high
AA:DHA ratio promoting cell invasion.® Therefore, analyzing
multiple outcomes of activating the PUFA-FABP7 axis and col-
lecting DHA ratio data may help to define the role of FABP7 in
GBM and therapeutic interventions.

Finally, several of the key findings in this study are based on
experiments using the U87MG cell line. Because the growth
patterns, function, and genetics of U87MG in culture deviate
from primary GBM,® we believe this cell line to be inappro-
priate for investigating the role of FABP7 in GSCs. Therefore,
several GBM-derived primary cultures should be involved to
assess the role of FABP7 in promoting GSC phenotypes.

We recognize the importance of the knowledge gap Liu et
al. sought to fill by expanding the available data on an FABP7-
based GBM targeting therapy. We also believe in emphasizing
some of the areas where additional experiments may more
strongly implicate FABP7 as a viable druggable target yielding
improved GBM patient survival.
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Figure 1.  Expression levels of FABP7 based on different anatomic areas in GBM, and a summary of the characteristics of several FABP inhibi-
tors. (A) Expression of FABP7 in tumor core and infiltrating area within GBM based on single-cell RNA-seq GBM data. (B) Expression of FABP7
in the tumor center and infiltrating tumor within GBM based on the lvy-GAP database (https://glioblastoma.alleninstitute.org/). (C) A summary of
physicochemical and biological properties of several FABPs inhibitors.
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