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Hypothesis
Carbon quantum dots may interfere with colorectal cancer treatment through
affecting on glutamine metabolism
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ABSTRACT
Cancer cells are metabolically different from normal cells, including the Warburg effect and uses
glutamine to fill the Tricarboxylic Acid (TCA) cycle. It was demonstrated inhibiting glutamine
metabolism prevents tumor growth. The mammalian Target of Rapamycin (mTOR) is one of the
signaling pathways that involve glutamine metabolism in cancer. Carbon Quantum dots (CQ-dots)
nanoparticles are associated with the mTOR signaling pathway. These findings indicate that
irregular glutamine metabolism are related to the growth of Colorectal Cancer (CRC). Thus, the
activating glutamine metabolism via the mTOR pathway in CQ-dots treatments has toxic effect on
CRC therapy. So, more investigations need for therapeutic application of these nanocarriers.
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glutamine transporter (alanine, serine,

to
gene
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transporter

expression and fast glutamine metabolism,

ASCT2/SLC1A5)

could

which increases Uveal Melanoma (UM)

proliferation and lead to apoptosis in CRC

cell growth. High concentrations of CQ-

cell lines [19]. In addition, Zhang et al. that

dots stimulate excess ROS generation and

in their study reported that the activity of

result in UM cell death [14].

mTOR signaling was much higher in CRC
[20].

The findings show that irregular glutamine

metastasis,
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pathways
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to
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in

CRCs [21-24] (Figure 1).

glutamine metabolism can be a way to
prevent the progression of CRC [18]. As it
is demonstrated that downregulation of

Figure 1. The signaling pathway of glutamine activation via mTOR pathway by CQ-dots in therapy.
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