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Editorial
Recent studies have shown that p53, a well-known tumor

suppressor gene, plays a direct role in the inhibition of autophagy
[1-3]. Autophagy is a membrane-trafficking process that mediates the
delivery of cytoplasmic constituents to the lysosome for degradation
[4]. DNA-Damage Regulated Autophagy Modulator 1 (DRAM1), a
novel TP53 target gene, is an evolutionarily conserved lysosomal
protein that has been reported to play an essential role in TP53-
dependent autophagy activation and apoptosis [1]. However, the
mechanisms by which DRAM1 promotes autophagy and apoptosis are
not fully understood. In this editorial article, I will elucidate the
network by which DRAM1 regulates autophagy and apoptosis.

DRAM1 Regulates Autophagy Flux through Lysosomes
p53 induces successful autophagy in a DRAM1-dependent manner,

and GFP-LC3 was found to diffuse within the cytoplasm, with
occasional puncta representing the basal level of autophagosomes
within the cell in the absence of DRAM1 [1]. Upon DRAM1
induction, an increase in GFP-LC3 puncta was observed, indicating a
clear role for DRAM1 and p53 in the regulation of autophagy [1]. The
mechanisms through which DRAM1 causes the formation of
autophagosomes are not clear. DRAM1 may send a feedback signal to
proteins that are involved in the initiation of autophagy; alternatively,
it may work in conjunction with other factors downstream of p53 [5].

In the present study, I demonstrated that rapamycin increased the
abundance of autophagosomes and that knock-down of DRAM1
reduced the rate autophagosome clearance after rapamycin
withdrawal. The results also support the involvement of DRAM1 in
the degradation of autophagosomes [6]. However, Galavotti et al
found that DRAM1 was not involved in starvation- and mTOR-
mediated autophagy activation [7]. Therefore, the role of DRAM1 in
autophagy activation induced by other stimuli needs to be studied
further. Lysosomes are rich in hydrolytic enzymes and are responsible
for the degradation of intracellular materials captured by autophagy
[8]. The increase in acidic lysosomes was noticeable, as indicated by a
fluorescent dye.

Knock-down of DRAM1 resulted in the impairment of lysosomal
acidification and the accumulation of LC3-II, indicating reduced
autophagy flux [6]. DRAM1 appeared to regulate autophagy in both
the early and later stages. It also increased the formation of and
clearance of autophagosomes [6]. The mechanism of DRAM1 is a
lysosomal protein, and it may regulate the dynamics of lysosomal
membranes to increase V-ATPase activity and facilitate membrane
recycling for autophagosomal formation.

DRAM1 Regulates Apoptosis Involving Protein Levels
and Lysosomal Localization of BAX

DRAM1 was first reported as a TP53 target gene that modulated
autophagy [1]. Although DRAM1 cannot induce apoptosis by itself, it
is a critical component of TP53-induced apoptosis [1,5]. Classic
apoptosis is triggered by the translocation of the proapoptotic protein
BAX from the cytosol to the mitochondria and is induced by the
release of cytochrome c, which leads to the activation of procaspase-9
and -3 [9]. Bax, which is transcriptionally induced by activated p53,
has been reported to be partially localized in lysosomes and to activate
a lysosome-dependent apoptosis pathway [10].

Recently, studies showed that DRAM1 increased the protein levels
of BAX independently of transcription; the role of DRAM1 in BAX
protein levels provides a new molecular link between DRAM1 and
apoptotic signalling [11]. There was a protein interaction between
DRAM1 and BAX, and this interaction prolonged the half-life of BAX.
Furthermore, upregulated DRAM1 recruited BAX to lysosomes,
leading to the release of lysosomal cathepsin B and cleavage of BID
(BH3-interacting domain death agonist) and cell death, partially
through the lysosome-cathepsin B-tBid pathway [11].

Conclusion
In conclusion, DRAM1 regulates autophagosome clearance through

promoting lysosomal acidification and the activation of lysosomal
enzymes; the fusion of autophagosomes with lysosomes is important
for autophagic degradation. On the other hand, DRAM1 may
influence apoptosis through the upregulation of BAX and BAX
lysosomal translocation. Thus, we have revealed a novel mechanism of
crosstalk between autophagy and apoptosis that is mediated by
DRAM1.
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