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Letter to the Editor

Targeting cholesterol 
homeostasis through 
inhibiting SREBP-2: 
An Achilles’ heel for 
glioblastoma

We read with great interest the recent study by Gu et al.1 en-
titled SREBP-2 maintains glioblastoma stem cells through 
keeping the balance between cholesterol biosynthesis and up-
take. Sterol regulatory element-binding proteins (SREBPs) are 
crucial lipogenesis-regulating transcription factors that include 
SREBP-1 (SREBP-1a, SREBP-1c) and SREBP-2. SREBP-1 mainly 
stimulates fatty acid synthesis, while SREBP-2 targets mostly 
genes involved in cellular cholesterol homeostasis. Targeting 
this family provides new insights into treatment of neoplasms. 

The authors performed a study aiming at investigating the 
crucial role of SREBP-2 in cholesterol homeostasis in glioblas-
toma stem cells (GSCs) as well as self-renewal and tumorigen-
esis.1 As blocking cholesterol metabolism has been recognized 
as a potential disincentive for malignant performance of glio-
blastoma (GBM), the detailed mechanism confirmed and novel 
targets revealed by this research work encourage exploration 
of new therapeutic strategies.

However, several aspects of the study deserve attention. First, 
the authors used Betulin as an inhibitor of SREBP-2 to attenuate 
GSC growth. However, Betulin showed low specificity and could 
function as an inhibitor for both SREBP-1 and SREBP-2.2 Based on 
a previous study,3 SREBP-1 was proven to contribute to GBM pro-
gression and tumorigenesis, and it owned higher expression level 
and prognostic relevance than SREBP-2. Thus, the authors did not 
assess effects of selective SREBP-2 blockade, and the observed 
effects could be influenced by inhibition of SREBP-1. In addition, 
it was reported that Betulin could not cross blood‒brain barrier, 
limiting its clinical translation potential.4 Recently, novel inhibi-
tors (PCSK9-IN-9 and 5-O-methylembelin) have been reported to 
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Table 1  Summary of part of SREBPs inhibitors

Agents Formula Structure Action Specificity 

Fatostatin C18H18N2S Inhibition of endoplasmic reticulum (ER)–Golgi translo-
cation of SREBPs through binding to SCAP in Insulin-
induced gene 1 protein (INSIG) independent manner

SREBP-1 and 
SREBP-2

Betulin C30H50O2 Inhibition of ER–Golgi translocation of SREBPs through 
binding to SCAP in INSIG-dependent manner

SREBP-1 and 
SREBP-2

5-O-Methylembelin C18H28O4 Inhibition of proprotein convertase subtilisin-kexin type 
9 (PCSK9), inducible degrader of the low-density lipo-
protein receptor (IDOL), and SREBP2 mRNA expression

SREBP2

PCSK9-IN-9 C26H36O4 Inhibiting PCSK9, IDOL, and SREBP2 mRNA expression SREBP-2

PF-429242 C25H37Cl2N3O2 Inhibition of transcriptional activities of SREBPs SREBP-1 and 
SREBP-2

BioE-1115 C19H18FN3O2 Inhibition of Pask resulting in inhibition of ER–Golgi 
translocation of SREBPs downstream or parallel to 
mTORC1, likely INSIG independent

Likely specific 
for SREBP-1a 
and -1c
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inhibit the mRNA level of SREBP-2 but not SREBP-15 (summar-
ized in Table 1). Therefore, it is crucial to conduct further inves-
tigations on specific SREBP-2 inhibition, and the development 
of therapeutic targeting this druggable target. Furthermore, 
we believe that discussions surrounding the function of 
SREBP-1 and SREBP-2 in GBM progression are essential for a 
comprehensive understanding of targeting SREBPs therapy.

Second, we noticed that the authors confirmed the mRNA 
expression levels of cholesterol biosynthesis pathway 
genes in GSCs treated with low-density lipoprotein (LDL). 
Cholesterol, the major component of LDL, could be con-
verted into oxysterols. When the cholesterol concentra-
tion reaches a certain level, oxysterols can prevent SREBP 
cleavage-activating protein (SCAP) from binding with 
SREBP-2, leading to the failed activation of SREBP-2, as re-
vealed by Radhakrishnan et al.6 However, this study has not 
been cited. We convince that citing this article would pro-
vide enhanced evidence in support of the authors’ findings 
and would facilitate further research on the mechanism.

Third, impacts on downstream signaling induced by 
silencing SREBP-2 required further evaluation. In the au-
thors’ view, cholesterol levels were essential for tumori-
genesis. Since SREBP-2 inhibition could block cholesterol 
biosynthesis and uptake, variations in the concentration 
of cholesterol should be identified. Additionally, a pre-
vious study showed that silencing SREBP-2 modestly en-
hanced SREBP-1 cleavage, leading to abrogation of the 
antitumor effect.3 Therefore, changes in SREBP-1 levels 
should be recognized.

Last, the authors used in vivo experiments to confirm SREBP-
2-mediated tumorigenesis, which provided solid evidence. 
However, the alteration of key molecules, such as SREBP-2 and 
Squalene monooxygenase (SQLE), was not confirmed in xen-
ograft tissues. We believe that further confirmation by immu-
nochemistry and immunofluorescence is required and could 
provide more favorable proof for their conclusions.

We recognize the importance of the knowledge gap Gu 
et al. sought to fill by producing available data on targeting 
cholesterol metabolism for GBM treatment, and we believe 
it is important to inform your readers on the limitations 
in this study. The refinement of these limitations is more 
conducive to the further enhancement of the conclusions 
of the aforementioned article and thus contributes to the 
in-depth study of the corresponding mechanisms.
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