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Renal cell carcinoma remains a common entity with
approximately 65,340 new cases diagnosed in 2018. Given
the insidious onset of disease, approximately 25-30% of
patients will present with metastatic disease and require
systemic therapy (1). Fortunately, the last two decades has
seen the development of a number of targeted therapies
including mammalian target of rapamycin (mTOR)
inhibitors as well as tyrosine kinase inhibitors (TKIs) which
are commonly used as first and second line therapies.
Targeted therapy has offered a new alternative to toxic
cytokine therapy, but overall response rates remain low.
Analysis of the COMPARAZ trial comparing sunitinib
versus pazopanib showed similar overall response rates of
25% for sunitinib and 31% for pazopanib (2). While there
has been great interest in checkpoint blockade as a new
avenue for therapy with the results of the recently published
CheckMate 214 trial, the objective response rate remains
low at 29% (3). Given that only a fraction of patients with
metastatic disease will respond to first line and subsequent
therapies, the need for new drug targets for the treatment
of advanced renal cancers is clear.

In this issue of Clinical Cancer Research, Shelar et al. describe
a thorough i vitro and in vivo analysis of L-2-hydroxyglutarate
(L-2-HG), its role in tumorigenesis, and its potential as a
new therapeutic target in the treatment of renal cancers (4).
"To establish the role of LZHG in tumorigenesis, a L-2-HG
dehydrogenase (L2ZHGDH) knockdown model was produced
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using immortalized renal epithelial cells with relatively high
L2HGDH expression. This produced an iz vitro migratory
phenotype akin to that of renal cell cancers when high levels
of L-2-HG were present. Similarly, treatment of renal
epithelial cells with excessive exogenous L-2-HG produced
a similar phenotype, highlighting the pivotal role of L-2-
HG as the mitigating factor. In an effort to highlight the
importance of L-2-HG? in the tumor phenotype, transfection
of wild type LZHGDH into L2ZHGDH deficient tumor cells
demonstrated a reduced migratory phenotype. Restoration of
function in an iz vivo mouse model also demonstrated reduced
growth rates on tumor explantation. Taken together with the
Kaplan-Meier curve for patients with low LZHGDH, and
consequently, higher L-2-HG levels, this argues for L-2-
HG as an appealing target for patients with renal cancers in
improving overall survival.

The authors also demonstrated the potential role of
carbon sources for L-2-HG in the in vitro setting as well
as the role of malate dehydrogenase in increasing L-2-HG
accumulation. These seem fewer appealing targets given
the potential ramifications of systemic therapy given the
ubiquitous nature of these enzymes in glucose metabolism.
While the in vitro data presented is appealing, it begs the
question of the consequences of targeting these in the in
vivo model. This may also be the case for L-2-HG, but
these targets in general have yet to be explored from a
therapeutic standpoint.
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Despite these concerns, we believe the author’ findings
present an important new avenue in the understanding and
treatment of renal cancers that warrants further exploration.
While it is unlikely that drug therapies targeted at L-2-
DH would supplant existing therapies, it may provide an
important adjunct in the appropriately selected patient.
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