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Autophagy knocked down by high-risk HPV infection and
uterine cervical carcinogenesis
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Abstract: Cervical cancer is a leading cause of cancer death among women in the world. The specific etiopathogen-
esis of cervical cancer is indeed complex. Even so, we should make arduous efforts to have a precise understand-
ing of the complicate cellular/molecular mechanisms underlying initiation, progression and/or prevention of the
cervical cancer. The high-risk human papillomavirus (hrHPV) is considered as the major causative agent of cervical
cancer. But with the existence of hrHPV only is not sufficient, autophagy plays a vital character in the development
of cervical cancer. Autophagy is the endogenous, tightly regulated cellular “housekeeping” process responsible for
the degradation of damaged and dysfunctional cellular organelles and protein aggregates. Our aims in this review
were (1) to provide a brief synopsis of process of autophagy (including an overview of the key molecular mediators
of this catabolic process and its relationship with hrHPV infection) and (2) most importantly, summarize the current
evidence for autophagy-mediated cervical carcinogenesis. One of the latest opinions about the etiopathogenesis is
that hrHPV leads to the occurrence of cervical cancer via inhibiting the host’s autophagy. The infection of hrHPV will
cause the autophagy of cancerous cells, resulting in autophagic cell death, which will suppress the further infection
of HPV in return. But the autophagy would be knocked down by the hrHPV, which means the protecting action would
end with failure. What's worse, the negative denouement will enhance the infectivity of HPV ultimately, which leads
to accelerate cervical carcinogenesis.
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Introduction or inductions, such as nutrient starvation, radi-
ation and cytotoxic compounds. Under such cir-
Autophagy means “self-eating”, which is first cumstances, cytoplasm components or organ-
described by Christian de Duve in 1963 as a elles are delivered to a double-membrane vesi-
lysosome-mediated degradation process for cle called autophagosome and then they are
non-essential or damaged cellular constituents fused with lysosomes for protein degradation
[1, 2]. According to recent studies, there are at by lysosomal hydrolases [6]. Many components
least three types of autophagy existing: macro- including mTOR, PI3KC3 (class Il phosphati-
autophagy, microautophagy and chaperone- dylinositol 3-kinases) complex, two ubiquitin-
mediated autophagy and macroautophagy is like conjugation systems, autophagy family
the most extensively studied among the three members take part in this process, which can
[3]. After continuous exploration, scientists be introduced in our published review [7].
have found that autophagy plays a variety of
physiological and pathophysiological roles, In order to have a more intuitionistic under-
comprising cell survival, cell death, anti-aging, standing, all the known autophagy associated
tumor suppression, pathogen clearance, anti- genes are summarized on the Table 1, accord-
gen presentation, and neurodegeneration ing to the published papers. Light chain 3 (LC3)

[3-5]. Autophagy occurs under certain stresses protein, a kind of microtubule-associated pro-
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tein and a mammalian homologue of yeast
Atg8, is localized at autophagosomes and
autolysosomes after processing and the
amount of LC3-Il cleaved product is related to
the extent of autophagosome formation, pro-
viding the first molecular marker for the detec-
tion of autophagic activity. It has been identi-
fied that the amount of LC3-Il increase signifi-
cantly in HelLa cells cultured for 90 min under
the starvation conditions, which induce autoph-
agy [8, 9]. PI3KC3 and Beclin-1 jointly exert sig-
nificant impacts on autophagy induction, while
Beclin-1 weighs more for its indispensable
function in the formation of autophagic vacu-
oles [7, 10]. The Atg12/Atgb5 complex subse-
quently leads to the formation of larger protein
complexes that are further transported onto
the membrane, which is necessary for the for-
mation of autophagic vesicles [8, 9]. Pho-
sphatidyl ethanolamine (PE) is a lipid molecule
that considered to anchor Atg8/LC3-Il to mem-
branes, and Atg8/LC3- Il is ligated to PE in a
series of biochemical reactions assisted by
Atg7, transforming into Atg8/LC3-1I and finally
leading to the formation of autophagic vacu-
oles [11]. From the above, we can classify those
genes into four kinds according to their func-
tions (Table 2).

Uterine cervical cancer (UCC) is one of the most
frequent cancers in women all the world and is
associated with high-risk human papillomavi-
rus (hrHPV) infection. In recent years, with the
development of screening and treatment of
UCC, the morbidity and mortality are declining,
but there is a younger trend in the onset age
[12].

HPV, which propagates only in differentiating
keratinocytes [13], is composed of a double-
stranded DNA genome (8 kb) and a non-envel-
oped icosahedral capsid consisted of two cap-
sid proteins, L1 (major) and L2 (minor). HPVs-
infected genital mucosal epithelia are divided
into two groups: low-risk types (found mainly in
benign condyloma) and 15 high-risk types
(found in cervical cancer) [14]. HPV genotype
16 (HPV-16) is the most prevalent genotype
associated with cervical cancer [15]. During the
initial stage of infection, HPV anchors to hepa-
rin sulfate proteoglycans (HPSGs) on the epi-
thelial cell surface and then enters the cell
slowly [16, 17]. Lots of virus particles are
degraded during the entry process [18, 19],
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suggesting induction of a host defense
system.

Several kinds of HPV genotypes infecting the
human anogenital area are known to be onco-
genic, while most HPV infections are self-limit-
ing and resolve within 24 months and reversely,
persistent HPV infection with an oncogenic
type is the predominant cause of UCC [20].
High risk HPV-16 and -18 account for approxi-
mately 70% of cervical cancer cases [21], while
other oncogenic HPV types, including HPV-31,
-33, -35, -39, -45, -51, -52, -56, -58, -59, -66
and -68, account for the remainder [22]. As
part of their carcinogenic mechanism, the two
hrHPVs encode E6 and E7 viral oncoprotein
that interfere with the function of the tumor
suppressor proteins p53 and retinoblastoma,
respectively [23]. However, viral infection alone
is not sufficient for carcinogenesis [24]. Lower
expression of autophagy is an important carci-
nogenic factors and autophagy is emerging as
biological mechanism in targeting human can-
cers, including cervical cancer. In our review,
our aims were (1) to provide a brief synopsis of
process of autophagy (including an overview of
the key molecular mediators of this catabolic
process and its relationship with hrHPV infec-
tion) and (2) most importantly, summarize the
current evidence for autophagy-mediated cervi-
cal carcinogenesis.

Autophagy plays an important role in both pre-
venting and promoting cervical cancer

Autophagy is a tightly regulated cellular pro-
cess responsible for eliminating damaged
organelles, proteins and cell membrane via a
lysosomal pathway and cell stress and diseas-
es can also trigger this process [25]. In some
ways, it can also be described as a self-degra-
dation mechanism associated with tumor pro-
gression, including cervical cancer (Figure 1).

Autophagy is activated by cancerization

Autophagy occurs at low basal levels to main-
tain cellular homeostasis by eliminating dam-
aged proteins and organelles, meanwhile
autophagy is also strongly induced under star-
vation conditions to supply amino acids by
degrading proteins [26]. With the development
of cancer, cancer cells will suffer from a rugged
microenvironment with hypoxia, starvation and
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Table 1. Autophagy genes
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Mammalian autophagy gene Yeast gene old/new name Function of the gene product

Beclin 1

Apg3
Apg4/autophagins
Apgb

Apg7

MAP-LC3

Apgl0

Apgl2

Apgl6L

bif-1 (Endophilin B1)
UVRAG

VMP1

DRAM
TP53INP2

Apg6/Vps30/Atgb

Apg3/Autl/Atg3
Apgd/Aut2/Atgd
Apgb/Atgh
Apg7/Atg7
Aut7/Apg8 Atg8
Apgl0/Atg10
Apgl2/Atgl2
Apgl6/Atgl6

Forms a complex with class Ill PI3-kinase Vps34; A tumor suppressor gene in mammals

Regulates LC3 modification and conjugation of Apgb to Apg12

Supports LC3 modification by cleaving the C-terminus to expose glycine

Localizes to isolation membranes that are forming new autophagosomes. Forms a complex with Apg12
Regulates conjugation of Apgb to Apg12, and LC3 modification

Localizes to the limiting membranes of autophagosomes

Regulates conjugation of Apgb to Apg12 and facilitates LC3 modification

Localizes to isolation membranes that are forming new autophagosomes. Forms a complex with Apg 5
Links together Apgb-Apg12 complexes to form polymers

A positive mediator of the class Il PI3-kinase (PISKC3)

UVRAG directly interacts with the Beclin 1-PI3KC3 lipid kinase complex to activate autophagy; a bridge
molecule for the Bif-1-Beclin 1 interaction

VMP1 expression induces the formation of ultrastructural features of autophagy and recruitment of the
microtubule-associated protein 1 light-chain 3 (LC3); VMP1 interacts with Beclin-1 through the VMP1-
Atg domain, which is essential for autophagosome formation

Encoding a lysosomal protein that induces macroautophagy, as an effector of p53-mediated death
TP53INP2 translocates from the nucleus to the autophagosome structures after activation of autoph-
agy by rapamycin or starvation; TP53INP2 expression is necessary for autophagosome development
because its small interfering RNA-mediated knockdown strongly decreases sensitivity of mammalian
cells to autophagy

Table 2. Function of four kinds of autophagy genes

Autophagy gene

Function

Atgl, Atg13, Atgl7

Atg6, Atgl14, Vps34 and Vps15
the Atg8 and Atg12 systems

Atg2, Atg9, Atg18

Responds to upstream signals such as TOR kinase

Mediates vesicle nucleation

Mediate vesicle expansion

A recycling pathway that mediates the disassembly of Atg proteins from matured autophagosomes
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accumulation of reactive oxygen species (ROS),
which has a vital role in inducing autophagy.
The progress has been figured out and
described in this way: vascular insufficiency in
tumors could lead to depletion of glucose/oxy-
gen and conduce to increased ROS production,
extracellular acidosis in tumor microenviron-
ment which may eventually give rise to autoph-
agy, thereby implicating glucose depletion and/
or deprivation as a significant trigger for
autophagy [27, 28]. But the increase of autoph-
agy is not easy to be detected, for the tendency
of increasing autophagy will soon be sup-
pressed by HPV, resulting in the level of autoph-
agy will be even much lower than the normal
value. The phenomenon may be misunderstood
that cancerization would not activate autopha-
gy. But Beclin-1 is a key regulator of autophagy
formation and its overexpression is found in
varieties of human cancers [29], which proves
the autophagy is activated by cancerization
indirectly.

Autophagy plays a cancer-suppressing role in
ucc

In the vesicle nucleation process of autophagy,
Beclin-1 plays a vital role and is a gene indis-
pensable for the first phases of autophagy [30].
Beclin-1 is a specific gene involved in mamma-
lian autophagy, and can control and regulate
the occurrence and development of cancer via
regulating the level of autophagy. To be specif-
ic, Beclin-1 mainly combines PI3KC3 into com-
plexes, which adjust other Apg proteins located
on autophagy precursor structure, thereby reg-
ulates the activity of autophagy [31]. The
absence of Beclin-1 gene increases the inci-
dence of cancer significantly [30, 32], or it can
be explained by defining that Beclin-1 is a kind
of anti-oncogene of cervical cancer. What's
more, in other cancers such as gastric cancer,
low Beclin-1 expression is strongly associated
with decreased survival in gastric cancer
patients and the intravascular embolus subset
[29].

At present, it is known that autophagy play
roles in survival against starvation, quality con-
trol of intracellular organelles and proteins,
anti-aging, cancer suppression, antigen pre-
sentation and elimination of intracellular
microbes [3]. Among those important func-
tions, suppression of tumor formation is new-
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found and a hotspot discussed in recent years.
There are several ways about autophagy sup-
press cancer. One way is that autophagy can
affect the occurrence and development of can-
cer in multiple aspects such as cell cycle, angio-
genesis and expression of autophagy-related
factors [33-35]. Another way reported is that
cells’ malignant transformation could be acti-
vated by the disorders of oncogenes or anti-
oncogenes related to autophagy pathways in
cells [30]. The third, autophagy could balance
protein synthesis, maintain homeostasis stable
and restrain the oncogenesis via adjusting the
concentration of peroxide in the cell [36]. In the
research of Zhu et al [29], the expression levels
of both Beclin-1 and LC3 in cervical squamous
cell carcinoma cells are distinctly lower than
that in normal squamous epithelial cells, it can
be inferred that the low expression levels of
Beclin-1 and LC3 lead to the occurrence of cer-
vical squamous cell carcinoma (SCC) and their
expression may have prognostic significance in
early stage cervical SCC. CaSki cells are a kind
of cervical cancer cells. It has been proved that
overexpression of Beclin-1 is associated with
the inhibition of the proliferation of CaSki cells,
which may be attributed to an imbalance
among the expression of Ang-1, Ang-2 and Tie-2
[37]. Beclin-1 is the central regulator in the
complex autophagic machinery, whose expres-
sion and/or activity levels may in turn tilt the
malignant/cancerous cell’s fate towards apop-
totic cell death or autophagy [38, 39].

Tumor microenvironment is ATP and adenosine
rich, suggesting a role for purinergic signaling in
cancer cell growth and death. Although extra-
cellular ATP itself has a small cytotoxic effect,
while adenosine, formed from ATP degradation
by ectonucleotidases, is mainly responsible for
apoptosis induction. Additionally, if adenosine
conversion into AMP is inhibited, it will also
inhibit cell death, indicating that metabolism of
intracellular adenosine originated from extra-
cellular ATP account for the main effects the
latter in human cervical cancer cells [40].
Briefly, adenosine conversion into AMP is a nec-
essary factor in the process of autophagy.

By the way, autophagy is often regarded as a
“double-edged sword”, either impeding or pro-
moting initiation and progression of cancer
[44].

Int J Clin Exp Med 2015;8(7):10304-10314
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Figure 1. Relationship among HPV, autophagy and cervical cancer. During the
cervical carcinogenesis, at the early stage, HPV infection induces an autophagy
response; autophagy inhibits HPV infection in return. But the autophagy would
be knocked down by the hrHPV, which means the protecting action would end
with failure. On the contrary, inhibition of autophagy can enhance infectivity of
HPV, which leads to accelerate cervical carcinogenesis. Autophagy is often re-
garded as a “double-edged sword”, both impeding or promoting initiation and
progression of cancer. HrHPV is considered as the major causative agent of
cervical cancer, which can induce autophagy, however, decrease of autophagy

can promote cancer progress.

Persistent hrHPV infection leads to UCC

ATPase family AAA domain contains 3A
(ATAD3A), which has been proved to be an anti-
autophagy factor in UCC. Chen et al [42] results
showed that there is a significant correlation
between ATAD3A expression and the presence
of hrHPV, FIGO stage, lymph node involvement,
c-MET expression, interleukin-8 and patient
survival. Furthermore, silence of EG/E7 expres-
sion will decrease ATAD3A expression and cell
survival. Subsequently, knockdown of ATAD3A
expression increases cellular autophagy and
apoptosis, and reduces drug resistance. By the
way, in the ATAD3A knockdown cells, it is fre-
quently found that resveratrol downregulates
ATAD3A expression and increases abrasion of
the mitochondrial outer membrane as well as
numbers of autophagosomes. Above results
demonstrated that HPV infection correlates
with increased ATAD3A expression and drug
resistance in UCC, persistent hrHPV infection
may stabilize ATAD3A expression to inhibit cell
autophagy and apoptosis as well as to increase
drug resistance.

Resveratrol, a natural polyphenolic phytochem-
ical, has received considerable interest on the
basis of its potential as a chemopreventive
agent against human cancer. After its treat-
ment, the expression of p53 is decreased in
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HPV18-positive cell lines
(CaLo and Hela), however,
the expression of pb53 is
increased in HPV16-positive
cell lines (CaSki and SiHa)
and C33A cells (with muta-
tion in p53); the expression
of NF-kB p65 is decreased in
all cell lines except SiHa cells
(Figure 2). These data indi-
cated that resveratrol uses
different mechanisms, main-
ly increasing the mitochon-
drial permeability in HPV16-
positive cervical cancer cells
and the lysosomal permea-
bility in HPV18-positive and
HPV-negative cancer cell
line, to induce cell death in
cell lines derived from cervi-
cal cancer [43].

In our previous study, the hrHPV infection signal
is detected by QD-FISH using biotin-labeled
DNA probes, the results showed hrHPV infec-
tion is closely correlated with cervical cancer
[24, 44]. Simultaneously, we also found that
the expression levels of Beclin-1 and LC3B are
significantly lower in cervical cancer cells, com-
paring with those of normal cervical squamous
epithelial cells and are negatively correlated
with hrHPV infection. The above data imply that
the hrHPV-host cell interaction may inhibit
autophagy, which may assist virus duplication
and infection, as well as cervical cancer devel-
opment [24].

Hanning et al [45] found that cervical neoplas-
tic progression is characterized by dynamic
changes in HPV16 transcript levels, in the same
time, viral early gene expression is required for
cell survival at all stages of carcinogenesis,
regardless of viral physical state, levels of early
gene expression or histology in organotypic tis-
sue culture. In cervical carcinomas, hrHPV may
be integrated into host chromosomes or remain
extra-chromosomal (episomal), while HPV16
early gene depletion induces autophagy chang-
es in both episome-containing and integrant-
containing cervical cells. In conclusion, deplet-
ing HPV16 early genes could offer potential
therapeutic benefits in all cervical carcinogen-
esis pathways, regardless of viral physical
state.

Int J Clin Exp Med 2015;8(7):10304-10314
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Figure 2. Different medicines act on different points of pathways leading to autophagy. Autophagy can be activated
in the absence of starvation by the mTORC1 inhibitor, rapamycin. PI3K3Cs promote the formation of PIP3 from lipids
and positively regulate the various stages of autophagosome development. 3-MA is often used to pharmacologi-
cally inhibit autophagy in cells for its inhibiting the kinase activity of PI3K3Cs. p53 and JNK1 can also activate the
PI3K3Cs. While etoposide could activate JNK1 and induce autophagy [64, 65]. After resveratrol’s treatment, the
expression of p53 is decreased in HPV18-positive cell lines (CaLo and Hela) and increased in HPV16-positive cell
lines (CaSki and SiHa) and C33A cells. nTORC1: mammalian target of rapamycin complex 1; PI3K3C: class Ill phos-
phatidylinositol 3-kinase; PIP3: phosphatidylinositol 3-phosphate; 3-MA: 3-Methyladenine; JNK1: c-jun-N-terminal

kinase 1.

A battle between HPV and autophagy, ending
with HPV’s victory

Autophagy and/or autophagy genes act as both
anti- and pro-viral roles in the life cycles of
numerous virus families [46]. But in cervical
cancer, the relationship between HPV and
autophagy seems to be unique and complex
(Figure 1).

Autophagy can be activated by HPV

Cell engagement by several viruses has been
found to activate autophagy [47]. HPV is one of
those viruses whose infection induces an
autophagy response in host keratinocytes [48].
An electron microscopic analysis of autophago-
somes are elicited by the entry of HPV pseudo-
virions (PsVs), and Hela cells shows enhanced
infectivity for PsVs of HPV 16 (16PsVs) when
treated with an autophagy inhibitor, suggesting
the involvement of autophagy in HPV infection
[49]. When Hela cells are inoculated with
16PsVs, transmission electron microscopy
shows the presence of cup-shaped, double-
membrane vesicles (phagophores) and double-
membrane-bound vesicles, which are autopha-
gosomes’ typical structures. The above results
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prove that autophagy is indeed induced during
the HPV16 entry process and autophagy func-
tions as a host cell defense. Moreover, the LC3
puncta are colocalized with the 16PsVs, which
infers that the autophagosomes are in close
proximity to the 16PsV particles during this pro-
cess. There are more studies [25, 48] support-
ing the opinion that HPV16 infection induces an
autophagy response, including up-regulation of
marker proteins for autophagy, in host kera-
tinocytes.

Autophagy can fight with HPV

Recently, Surviladze et al reported that autoph-
agy inhibits the early stage of HPV16 infection
[25, 48]. Their research shows that 3-MA
enhances the early stage of HPV16 infection,
while rapamycin has no effect and they also fig-
ure it out that PP242 is an mTOR inhibitor and
lack of selectivity for mTOR, strongly inhibiting
several kinase families. PP242 can decrease
16PsV infectivity [50], which implies that PP242
may inhibit cellular kinases other than mTOR,
leading to decreased 16PsV infectivity [49].
Etoposide, a kind of cell cycle arrest reagents,
inhibits 16PsV infection more effectively than
other cell cycle arrest reagents [51], which is
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probably caused by induction of autophagy in
addition to G, arrest [49].

Beclin is a novel Bcl-2-interacting cellular pro-
tein. With the results that the brains of mice
infected with SIN/beclin had fewer Sindbis
virus RNA-positive cells, fewer apoptotic cells
and lower viral titers than the brains of mice
infected with SIN/beclinABcl-2BD or SIN/beclin
[52] and conclude beclin may play a role in anti-
viral host defense. In another study, cell autoph-
agy is known to capture and degrade intracel-
lular pathogens, which is an important compo-
nent of the host response against viral infec-
tions [53].

However, the specificity of genetic knockdowns
of mTOR, Beclin-1 and Atg7 confirms that HPV-
induced restraint of autophagy is important for
early infection events [25]. Autophagy is finally
inhibited by HPV.

Inhibition of autophagy can enhance infectivity
of HPV

What's more, if we let it alone that autophagy is
inhibited by HPV, the situation is likely to be
worse. The HPV-host cell interaction stimulates
the PI3K/Akt/mTOR pathway and inhibits
autophagy in the early stages of virus-host cell
interaction, and in combination these events
benefit virus infection [25]. More studies are
stating that autophagy can inhibit cancer and
the inhibition of autophagy would promote the
growth of precancerous cells [54, 55]. One of
the possible mechanisms is inhibition of
autophagy would add to oxidative stress, which
would increase the accumulation of tumorige-
nicity mutation [36].

Host autophagy induced by HPV16 virions is
found as a host defense mechanism in primary
keratinocytes, inhibits HPV16 infection by rap-
idly degrading incoming virions; but the strug-
gle seems in vain and HPV16 infectivity is dra-
matically enhanced by knockdown of essential
autophagy genes as well as biochemical inhibi-
tion of autophagy, for example, an ~40-fold
increase of HPV16 infectivity in primary kerati-
nocytes in the presence of 3-MA [48]. Further,
autophagy inhibition by 3-MA enhances HPV16
infectivity more significantly in primary kerati-
nocytes with high levels of basal autophagy
compared to immortalized keratinocytes with
low levels of autophagy, showing an inverse
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correlation with basal HPV16 infectivity [48].
The absence of autophagy in combination with
hrHPV infection may expedite the progress of
cervical SCC [24]. In a word, infection levels are
particularly enhanced upon inhibiting autopha-
gy on account of 3-MA.

Zurab Surviladze’s study on the relationship
among HPV16, autophagy and the phosphati-
dylinositol 3-Kinase/Akt/mTOR pathway [25]
comes to results below: HPV16 rapidly acti-
vates mTOR and triggers mTORC1 substrates,
and then quickly suppresses autophagy.
Inversely, activation of PI3BK/Akt/mTOR signal-
ing is critical for HPV16 infection; PI3K and Src
activation are required at early steps of HPV
infection; so mTOR functions and autophagy
are important for HPV infection. Together, rapid
activation of PI3K/Akt/mTOR signaling and the
impairment of autophagy both benefit HPV16
infection. This signaling cascade is primarily
affected by activation via the EGFR, or stimula-
tion of the MAPK (ERK1/2) pathway [56].

Therapeutic implications

In the latest study, autophagy can fight with the
HPV to block the development of tumors, which
may be a promising therapeutic target for cervi-
cal cancer. Some medicines which induce
autophagy or prevent HPV from inhibiting
autophagy. For example, there are several
kinds of cancer chemotherapeutic agents act-
ing on different stages of autophagy (Figure 2):
The mTORC1 (mammalian target of rapamycin
complex 1) kinase, is a negative regulator of
autophagy [57], and autophagy can be activat-
ed in the absence of starvation by the mTORC1
inhibitor, rapamycin [58]. PIBK3Cs promote the
formation of phosphatidylinositol 3-phosphate
(PIP3) from lipids and positively regulate the
various stages of autophagosome develop-
ment [59, 60]. The drug 3-MA is often used to
pharmacologically inhibit autophagy in cells for
its inhibiting the kinase activity of PI3K3Cs
[61]. p53 and c-jun-N-terminal kinase 1 (JNK1)
can also activate the PI3K3Cs [62, 63], while
etoposide, a DNA-damaging agent used in anti-
cancer chemotherapy, could activate JNK1 and
induce autophagy [64, 65]. It’s interesting that
the expression of p53 is decreased in HPV18-
positive cell lines and increased in HPV16-
positive cell lines and C33A cells.

And if we can find or synthesize medicines
involving the two aspects of effects, it would be

Int J Clin Exp Med 2015;8(7):10304-10314
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more perfect. Moreover, it has been pointed
out that if we do not inhibit autophagy, the
infectivity of HPV will be enhanced, which later
leads accelerates cervical cancer develop-
ment, indicating that it's vital to support
autophagy.

Conclusion

The complex correlation among autophagy,
HPV and UCC are explained in this way: the
human body is a country, HPV is the enemy vio-
lating the country and starting a war with the
country and the autophagy is one of the heroes
who are born out to fight with the enemy, HPV.
From subsistent studies, we can learn that the
hero is born from the war created by the enemy,
which could explain why overexpression of
autophagy is found in a variety of human can-
cers. In this aspect, autophagy may be an
“Ominous Signs” for tumor’s occurrence. But
overexpression of autophagy may be just tran-
sient, for it will be inhibited by HPV. With the
inhibition of autophagy, the infection of HPV will
be enhanced obviously.

But we must notice its positive role in this war:
apparently, autophagy fights with HPV to pre-
venting the human body from the cervical can-
cer. As to the goal to knock down HPV and sup-
press the development of cervical cancer, we
may achieve it by inducing autophagy. This is a
fundamental thing we need to clear and bear in
mind.
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