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ABSTRACT

45
Cervical cancer mostly caused by Human Papilloma Virus. Staging and therapy have been extensively studied, and highly correlated with the cellular develgpment of
oncogenesis. Mutation was caused by E6 and E7 oncoprotein, also inactivation of 2 tumor suppressor factors (pRB and p53). P53 also regulated M hich

dysregulation of MMP transeription would promote tumor metastasis, because of its role in extracellular matrix degradation in tumor invasion. Clinical staging of
Cervical Cancer was based on Federation International of Gynaecology and Obstetrics (FIGO) classification from 2018. Management was divided into Surgery,

Radiotherapy, and Chemotherapy.

1. Introduction

Cervical cancer is a type of neoplasm in the cervix, mostly caused by
Human Papilloma Virus (HPV). Anatomically, cervix is one third lower
portion of uterus, cylindrical, protruding, and connected with vagina
through external orifice of the uterus. Risk of cancer could be caused by
genetic factors, bad lifestyles habit, less hygiene, and sexually active
with multiple parmers [1] (see Tables 1 and 2, Figs. 1-4) %’I

More than 2 million of >15 years old women are at risk of ical
cancer. 527624 are diagnosed each year with 265672 death. Cervical
cancer is 4th most common cancer in women, and second highest in
women between age 15-44. In Asia alone, the incidence was 284823,
Whereas Southeast region had 9082 forage 15 to 39, 32892 cases for age
40-64, and 8581 cases for women above 65 year of age. Indonesia
ranked 4th_highest case in Southeast Asia, after Cambodia, Myanmar,
and Thail@Zd. Around 7.9% (528000) new cases dan 7.5% (266000)
death are reported in 2012. than 85% of cervical cancer cases and
87% of deaths are reported in the less developed countries. It was the
second most cause of death after breast cancer, mostly due to lower
early-detection rate of precancerous lesion [6].
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Based on Health Ministry Data in 2005, cancer incidence was 1 in
1000 each year, 15000 new cervical cancer cases every year with 7500
cancer-related death. According to Cancer Registration by Indonesian
Pathology Association in 2011, Cervical Cancer had ranked second
highest cancer in women in Indonesia with 3023 cases and more than
75% were presented as advanced stage. In RSCM, year 2015, there were
443 cases with 68.2% were presented as advanced stage [7].

1.1. Cervical Cancer

Cervical cancer is a very progressive disease, started with intra-
epithelial lesion, neoplastic, then cancerous after 10 years or more. In
Histopathology, pre-invasive lesion usually was developing through
different stages of dysplasia (mild, moderate, severe) into karsinoma in
situ, then invasive lesion. In general principal of carcinogenesis,
cancerous [bcess started with mutation of gene that controls cell-cycle,
which are oncogenes, tumor suppressor genes, and repair genes. Onco-
genes mediate malignant transformation and tumor suppressor genes
works in the opposite ways. It's true that cancer started with intra-
epithelial lesion, but it didn't always progress into invasive lesion [5].
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ZiSle 1
FIGO Staging of cervical cancer.

Stage Desat[on

1 The carcinoma is strictly confined to the cervix (extension to the uterine
corpus should be disregarded)
1A asive carcinoma that can be diagnosed only by microscopy, with
imum depth of invasion <5 mm
1AL Measured stromal invasion depth of <3 mm

A2 Measured stromal invasion depth 23 mm and <5 mm
IB Invasive carcinoma with measured deepest invasion of 25 mm (greater
than Stage [A), lesion limited to the cervix uteri
IB1 Invasive carcinoma with measured deepest stromal invasion of 25 mm,
and greatest dimension of <2 cm
B2 Invasive carcinoma with greatest dimension of 22 cm and <4 cm
B3 Invasive carcinoma with greatest dimension of =4 em
IB Invasive carcinoma with measured deepest invasion of 25 mm (greater
than Stage IA), lesion limited to the cervix uter
B1 Invasive carcinoma with measured deepest stromal invasion of 25 mm,

and greatest dimension of <2 cm
B2 Invasive carcinoma w[ﬁatﬁstdimem[on of 22 cm and <4 cm

B3 Invasive carcinoma wi atest dimension of =4 cm
I The carcinoma invades b the uterus, but has not extended into the
lower third of the vagina the pelvic wall
A A Involvement limited to the upper two-thirds of the vagina without
parametrial invasion
nAl Invasive carcinoma with greatest dimension of E
nAZ Invasive carcinoma wi atest dimension of >4 em
B With parametrial involl nt but not up to the pelvic wall
m The carcinoma invades beys e uterus, but has not extended into the
lower third of the vagina o e pelvic wall
A T3 01 T3a A The carcinoma involves the lower third of the vagina, with
no extension to the pelvie wall
B sion to the pelvic wall and/or hydronephrosis or nonfunctioning

v (unless known to be due to another cause)
Iic vement of pelvie and/or para-aortic lymph nodes, irrespective of

wr size and extent (with r and p notations)

OIC1  Pelviglymph node metastasis only

mcz P ic lymph nodes metastasis

vV The carcinoma has extended beyond the true pelvis or has involved

(biopsy proven) the mucosa of the bladder or rectum (the presence of
bullous edema is not sufficient to classify a case as Stage IV)

va Spread to adjacent pelvic organs
IVB Spread to distant organs
Table 2

En)parhulugical classification of cervical cancer.

1. Squamous carcinoma
» Keratinizing
w Large cell non keratinizing
» Small cell non keratinizing
= Verrucous
2. Adeno carcinoma
« Endocervical
s Endometroid (adencacanthoma)
s Clear cell - paramesonephric
» Clear cell - mesonephric
® Serous
« Intestinal
3. Mj carcinoma
. 050 UAMOUS
» Mucoepidermoid
= Glossy cell
« Adenoid cystic
Undifferentiated carcinoma
Carcinoma tumaor
Malignant melanoma
. Malignant non-epithelial tumors
= Sarcoma: mixed Mullerian, leiomyosarcoma, rhabdomyosarcoma
s Lymphoma

75% of cervical cancer were squamous cell carcinoma.
10-15% were adenocarcinoma, the rest were other types.
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Pic 1. HPV Mechanism of Action in deactivating Tumor Suppressor Gene [2].

Most of the cervical cancer were caused by chronic infecB4 of
human papilloma virus (HPV) high-risk oncogene sub-types [9]. HPV is
a double-stranded circular DNA virus with 8000 base and 55 nm in
diameter. The carcinogenicity of HPV is mediated by oncogenes activity
of E (early gene) 6 and E7. E6 is corelated with tumor suppressor p53,
and E7 with pRb. There're more than 120 HPV sub-types out of 30 types
that infected squamous epithelia of lower anogenital tract. 15 of those
types are classified as definitive carcinogenic, which are type$El, 18,
31, 33, 34, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68. HPV was detected
in 99.7% of cervical cancer cases [10,11].

HPV DNA has 8 (mreading frames (ORFs), which are the early
region that consist of E1, E2, E4, E5, E6, E7 (expressed at early differ-
entiation), L1 and L2 (expressed at the end of differentiation) and con-
trol area (long control region) that located between E and L. All ORF
sequence code produce one gera strand, that's divided functionally
into 3 regions. First, noncoding upstream regulatory region, also called
noncoding region, long control region (LCR), or upper regulation region.
This consist of 11 promotors of p97, enhancer and silencer that

olled DNA replication. Second, Early Region (45%), consist of ORF
(open reading frames) E1, E2, E4, E5, E6, and E7, in viral replication and
oncogenesis. Third, the late region (40%) consists of L1 (95%) and L2
(5%) which {8 structural protein in HPV capsid [12,13].

E2 holds an important role in the regulation of viral replication, it
binds directly to the DNA chromosome. This bond disrupts E2 expres-
sion, which in turn increase E6 and E7 expression. E1 and E2 have roles
in the ¢ of protein that control E6 and E7 genes (part of onco-
protein) in h replication. E1 and E2 also play a role in viral tran-
scription. E4 is a coding protein strand that plays a role i 1 growth
and maturation. E5 induce loss of expression of MHC (Major Histo-
compatibility Complex)-l in epitheliums, enabling HPV to hinder host
immunity in the early stage of differentiation (code for hydrophobic
protein that produce immortal cell). E5 as a weak oncogene also play a
role in increasing EGFR (epidermal growth factor receptor) which sup-
press MHC expression [14]. E6 and E7 of HPV are the oncogenic
protein, especially in cancerous process because of the ability to bind
and degradﬁnmor suppressor gene p53 and pRb in the infected host
cells. These tumor suppressor genes work to break cell-cycle and cell
proliferation. E6 binds to cell asaated protein (AP) and E6-AP com-
plex would damage and causing Tumor suppressor gene (TSG) p53 to
loss its function. This damage decrease cellcycle check point and
apoptosis, then cell proliferation grow out of control. Whereas E7 binds
to TSG pRb, causing loss of E2F. Without E2F as a transcription factor,
cell eycle will also get uncontrolled growth. Each protein has a target,
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especially retinobl a tumour suppression protein (pRB). E6 inhibits
apoptosis from p53&¥hereas E7 inhibits resting cell-cycle [15]. E6 also
induce secretion of Vascular Endothelial Growth Factor (VEGF). L1/L2
play role in coding of structural protein in virus functioning and
completion of viral particle formation. Besides, HPV DNA has LCR, that
regulate E6 and E7 transcription. Thus, both E6 dan E7 were closely
related to carcinogenesis in cervical cancer [15,16]. 12 High risk HPV
types were causing genetic instability through metilation of cellular
DNA [17], (proto)oncogene activity, tumour suppressor genes (TSG)
deactivation, dan telomerase activity [18].

85% of HPV infection could resolve spontaneously without therapy,
but 15% persist by immune escape, weak antiviral activity of ker-
atinocyte; antigen presenting cell (APCs); immune response of macro-
phage and natural killer (NK) cells; reducing apoptosis, ete. [19].

Main risk factors were younger age and multiple partners sexual
activity. First sexual activity at under 20 years of age increase cervical
cancer risk by 8-fold, and multiple partners increase it by 4-fold [20].
(211

Nutritional factors, education and economy level could also increase
the risk. Malnutrition correlate with decrease of immune to defense
against HPV. Micronutrient such as carotenoid, folate, vitamin C, lyco-
pene and cryptoxanthin have protective effect in NIS1 to regress back to
normal growth. Patient with low immune caused by chronic infection
such as n HIV (Human Immunodeficiency Virus) or other chronic
infection could increase progression of precancerous to cancerous lesion
[22]. 38

Multi parity increase the risk of cervical squamous cell carcinoma in
women with positive HPV infection [23,24] . Nubia Munoz et all reported
adirect corelation between number of births with cervical squamous cell
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carcinoma, in which the OR (Odd Ratio) was 7-fold than nullipara
women by 3.8 (95% CI: 2.7-5.5) and 2.3 (95% IK 1,6-3,2) in women
with 1-2 births. Risk of adenocarcinoma or adeno-squamous was not
correlated with the number of births [25].

Smoking has a high correlation with HPV infection. Tobacco consists
of carcinogens, either inhaled which produce polycyclic aromatic hy-
drocarbons heterocyclic amine; or chewed that produce nitr ine.
This correlation was reflected by RR (Relative Risk) of 1.50 with 95% CL:
1.35-1.66 but did not increase the risk of adenocarcinoma (RR: 0.86;
95WH: 0.70-1.05) [26].(54(21) [27].

Other sexually transmitted infection such as Chlamydia trachomatis
(CT) and Herpes simplex virus type 2 (HSV-2) also increase cervical
cancer risk in women with HPV positive. These may be caused by
inflammation of cervix that induce genotoxic damage through reactive
oxidative metabolite. Case control analysis in multiple studies showed
positive correlation with OR 1.8 (95% CL 1.2-2.7) [28].(22).

Oral contraception also increases cervical cancer risk. Compared to
women without history of oral contraception, the risk in patients using
oral contraception was increas§el in accordance with duration of usage.
RR for duration under 5 years, 5-9 years, and 10 years or more were 1.1
(95% CI: 1.1-1.2), 1.6 (95% CI: 1.7), and 2.2 (95% CI: 1.9-2.4),
respectively for all women; dan 0.9 (95% CI: 0.7-1.2), 1.3 (95% CL
1.0-1.9), and 2.5 (95% CI: 1.6-3.9) for women with HPV infectiol
of the meta-analysis reported that cervical cancer risk increased in the
group with more 5 years of usage, compared with groups with no
history of usage (RR 1.9; 95% CI: 1.69-2.13). The risk decreased after
stop using; and after 10 years or more, the risk would be the same as the
group without history of usage [29 31].([32]).

Gold standard of Cervical Cancer diagnosis is based on
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Pic 2. Carcinogenesis in persistent HPV [3]—16.
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histopathological examination of cervical biopsy. Early stage of cancer
usually symptomatic, but some of the common symptoms were([33]):

a. Vaginal bleeding

b. Increasing and bad odor leukorrhea

c. Pain: usually in intermediate and advanced stage, or infected
neoplasm. Located at lower abdomen, gluteal region, or sacro-
coccygeal. Lower abdominal pain could indicate infection, water
accumulation, or pus in the uterine cavity, causing uterus contrac-
tion and pain. Intermittent pain could be caused by tumor
compression or invasion that obstruct or dilate ureter. Hydro-
nephrosis might cause low back pain, lower extremities, gluteal, or
sacrum pain; also due to tumor pressure to nerve of pelvic cavity
region.

d. Urinary tract symptoms (often due to infection): incontinence, ur-

gency, dysuria. With cancer progression to bladder, hematuria and

pyuria developed, even cysto-vaginal fistula. When cardinal liga-

ment or ureter was invaded, hydronephrosis and uremia ensued.

Digestive problems: lesion could spread to cardinal or sacral liga-

ment, put pressure on rectum, causing obstipation; even invaded

rectum and lead to hematochezia and rectovaginal fistula.

. Systemic symptoms: weakness, lethargy, fever, weight loss, anemia,

and edema.

m

-

Staging is important in determining disease spread, prmsis,
management plan, and comparing therapeutic methods. Clinical staging
was based on Federation Intemational Of Gynaecology And Obstetrics
(FIGO) classification from 2018 [34].

Squamous carcinoma were the most common types, which were
accounted for + 90%, adenocarcinoma 5%, and others 5% [35].

After diagnosis was confirmed by histopathology and the stage was
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set by clinical manifestation and radiology, management was started
based on the location, tumor size, stage, patient’s age, general condi-
tions, and fertility reservation.

1. Surgery

Surgery could stand as curative and palliative care. Curative is
therapy to eliminate causes and clinical manifestarion of the diseases.
Whereas palliative is a way to correct patient’s condition with or
without eliminating the cause. Radical hysterectomy has goals to
remove uterus and cervix, parametrium, paracolpium, and vagina. It
was usually done at the early stage, which was IA until IA (FIGO
Classification).

2. Radiotherapy
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Radiation could destroy cancer cells in the cervix, parametrium,
pelvic wall, and lymph nodes. It was recommended for stage I1B, IIl, and
IV. Like surgery, it also has a curative and palliative purposes. In cura-
tive, radiation destroy metastatic cancer cells in lymph nodes while
preserves as much as possible healthy tissues in rectum, urinary bladder,
small bowel, and ureter. It was done in the stage IIB until IIIC, or even at
the earlier stage when there was contraindication to surgery or as an
adjuvant therapy after surgery with high re-occurrence rate. When
cancer has spread outside pelvic wall, palliative radiation was given
selectively in stage IVA. Radiation used high energy ray to destroy and
hamper cancer growth. Side effect would be rectal and vaginal irritation,
damage to urinary bladder, rectum, and ovarium.

3. Chemotherapy

Route of administration of chemotherapy as a management of can-
cer, could be oral, intravenous, intraperitoneal, or intramuscular. The
primary goals were to kill cancer cells, hamper growth, or as a radio-
sensitiser. Based on cancer type and stage, it could act as curative
(especially in facility without radiotherapy) or palliative.

Study by Rameri (2017) with neoadjuvant chemotherapy in cervical
cancer stage [B2-IVA showed that the overall recurrency rate (ORR) was
not that different than the cases with definitive treatment [36,37].

Purposes of neoadjuvant chemotherapy were to decrease tumor size
to facilitate surgery, decrease recurrence rate and increase survival rate.
But it was controversial, based on the study. In patient that resistant to
chemotherapy, it would delay the definitive therapy. Study in Prague
also showed that complete response rate to neoadjuvant chemotherapy
was 12.6% with progressive rate of 6%, thus it was very important to
have a certain marker that could show which patient might be resistant
to chemotherapy [38].

Clinical factors such as age, haemoglobin level (Hb), tumor size,
histopathology cancer type, and differentiation degree, would affect
chemotherapy response, as well as angiogenesis factors as a response to
hypoxia in cervical cancel 41].

Hypoxia was reported to play a role in resistance to chemotherapy
and radietherapy. Hypoxic cell releai HIF (hypoxia inducible factor),
which in turn induce angiogenesis factors, such Vascular Endothelial
Growth Factor (VEGF), angiopoietin, angiogenin, and Platelet Derived
Growth Factor (PDGF). Then they activated endothelial protease, pro-
liferation, and migration, as well as reducing apoptosis activity [42].

As cancer spread in the advanced phase, chemotherapy act more in
palliative care, to preserve patient's quality of life. Combination
chemotherapy was used in metastatic diseases as single agent would not
give satisfied effect. Most common combination were platinum and
taxane.

Cervical Cancer has a bad prognosis, because 85-90% were diag-
nosed at invasive, advanced, or even terminal stage. Parameter in
determining prognostic factors were clinical and histopathological, such
as: general condition, staging, primary tumor size, cell types, and
Broders differentiatiormme. Generally, 5-years survival rate for Stage
I was more than 90%, 60-80% for Stage I, around 50% for stage III, to
less than 30% for stage IV.

1 Stage 0: 100% of patients will reccver.

2 Stage 1: divided into IA and IB. IA has 5-years survival rate of 95%.
As for stage IB, 5-years survival rate were 70-90%. Women with
cancer in lymph node were not included.

3 Stage 2: divided into 2A and 2B. 2A has 5-years survival rate of
70-90%Wlind 5-years survival rate of stage 2B were 60-65%.

4 Stage 3: 5-years survival rate were 30-50%.

5 Stage 4: 5-years survival rate were 20-30%.

1.2, MMP-1

Metalloproteinase from a matrix, known as Matrixin or MMP (Matrix

Annals of Medicine and Surgery 77 (2022) 103415

Metallo Proteinase), was part of sub-group of zinc-endoproteinase,
produced by soft tissue. This enzyme then involved in an impo
cascade that resulted in soft tissue degradation, either physiologicall
pathologically. Decrease of extracellular matrix (ECM) was part of an
important step in invasion and metastasis of neoplasm. This resulted
from activation of matrix metalloproteinase (MMPs) that degraded
protein component of ECM, followed by other physiological process,
such as angiogenesis, apoptosis, and new soft tissue production. All
these would support the development of cancer [43].

MMP also known to be correlated with formation and development
of squamous cell carcinoma (SCC). MMP gene involved in SSC, includes
MMPL, 2,3,7,9,10,11, 12,13, which over-expressed in the SCC tissues,
compared to normal tissue. Each of those genes could be classified into
different categories. MMP1 was part of collagenase in interstitial [44].

Asinterstitial collagenase, abnormal expression of MMP1 was seen in
the development of cancer. Over-expression was clearly detected in
several cancer cases, and highly correlated with prognosis. Besides,
MMP1 also promoted angiogenesis by activating protease-activated re-
ceptorl in endothelial [45].

MMP1 that's produced by tumor cells contributed functionally in

togenous spread of SCC. It induced vascular permeability through
activation of endothelial Protease Activated Receptor (PAR)-1, thus

made invasion and metastasis possible [45].

Matrix metalloproteinases (MMPs) have two opposite functions,
which are promoting and inhibition of cancer.

15

A, MMPs promote cancer growth by cleaving insulin-growth-factor-
binding protein (IGF-BP), releasing IGF; through transmembrane
precursor growth factors including growth factor-a (TGF-a); and by
regulating extracellular matrix, indirectly increase interaction be-
tween extracellular matrix and integrins. At er hand, MMP
could also slowed down cancer growth through Transforming growth
factor-# (TGF-p) from latent TGF-f complexes.

B. MMP increase caleld survival by IGF initiation through FAS ligand
pathway (FASL), that play a role in death receptor FAS. But MMPs
could also cause apoptosis, by changing extracellular matrix
posin‘on, that influence integrin signal.

C. MMPs promote angiogenesis by increasing bioavailability of pro-
angiogenesis vascular endothelial growth factor (VEGF), fibroblast
growth factor 2 (FGF-2), and TGF-p. These stimulated endothelial

roliferation and migration. In addition, MMPs also induce cancer

h.sicn through extracellular matrix structural component, such as:
Collagen type I (Col-I) and IV (Col-IV) as well as fibrin. Collagen
played role as pro-angiogenesis by binding with integrin avf3. At the
other hand, MMPs also have a role as anti-angiogenesis through
plasminogen and Col-XVIII, lucing angiostatin and endostatin
factors. MMPs participate in urokinase-type plasminogen activator re-
ceptor (UPAR) on cell surface.

D. MMPs regulate invasion by degrading extracellular matrix structural
component, especially through laminin 5 (Lam-5) pathway, CD44
molecule adhesion pathway, and E cadherin (E-cad). In addition,
cancer cell invasion needs MMP-9 to CD44 migration. But MMPs
d inhibit metastasis through CXCL12 pathway. On the contrary,
chemokine of CXC family could promote breast cancer metastasis.

E. MMPs promote epithelial-to-mesenchymal transition (EMT), correlated
with malignancy through molecular pathway E-cad dan TGF-p.
MMPs increased differentiation by changing extracellular matrix
component and integrin signal.

F. Cellular inflammation was the main key in MMPs involvement in
cancer progress because it also inhibits immune reaction towards
cancer cells. MMPs broke down interleukin-2-¢ (IL-2Ra) receptor on
T-lymph s, which in turn inhibit T-lymphocytes proliferation;
releasing TGF-f, which is an important suppressor of T-cell reaction
against cancer cell; cleave «l-proteinase inhibitor (¢1-PI), decreasing
cancer sensitivity toward natural killer cells; and split CC and CXC
chemokine family, that help cancer cells slip away from leukocytes.
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Multiple factors contribs to the development of oncogenesis.
Changes in signalling pathw. accompanied by genetic instability and
mutation werw caused by high-risk Human Papilloma Virus (HPV)
infection (E6 and E7 oncoprotein) [46]. Besides those high-risk onco-
proteins, most important mechanism was inactivation of 2 tumor sup-
pressor factors (pRB and p53) [47].

E6 was able to degrade p53 by direct contact with EGAP ubiquitin
ligase, thus inhibiting p53-dependant signal and contributing to
@rigenesis. E7 could interact with retinoblastoma protein groups
(pRb, p107, and p130) and disrupt E2F groups of transcription factors.
These unplanned interactions caused trans-activation of cellular protein
needed for viral DNA ication. Persistent high-risk HPV infection
induce HPV integration into the host genome, causing overexpres of
E6 and E7. Interaction with DNMT in turn, caused deviation of tumor
suppressor gene metilation. This is the main factors in carcinogenesis
[47].

E6 effect in multiple pathways of carcinogenesis would influence
initiation, progression, and metastasis. E6 activated PIK3 through AKT
pathway. It also had effect on PTEN by activation PDZ protein, which in
turn increase pAKT and cell proliferation. These indicated increase in
ribosomal protein S6 kinase [46] Akt phosphorylases E6 and promoted
its ability to interact with 14-3-3¢ that has an important role in carci-
nogenesis [49]. E6 could also increase telomerase reverse transcriptase
(TERT) regulation that coded human telomerase reverse transcriptase
(hTERT). These processes stabilized NFX1-123 interaction and increased
telomerase expression [50].

E7 interaction with HDAC resulted in chromosome remocm'lg and
genome instability. E7 also activated PIK3 or AKT pathway. It correlated
with its ability to bind and activate Rb protein, and in turn correlate with
HPV-induced high-grade Intraepithelial squamous lesion [51].

Cell cycles depend on cyclin protein and Cyclin-dependent kinase
(CDKs). Cyclin regulate CDKs. CDKs became active when it binds with
cyclin and formed complexes. Cyclin was classified into A, B, D and E,
each played a role in different point of cell cycles. Cyclin D were syn-
i.zed at the beginning of G1 phase, bound with CDK4 and CDK6. At
the end of G1, Cyclin E were synthesized and bound wi K2. When 3
complexes were formed, cell enter S phase. This holds important role in
the initiation of DNA replication (Jackson ete, 1995) and cell cycle
transition [3,20]. Cyclin E strongly held chromatin, thus capable of
hindering replication. In mitosis, this complex was blocked by phos-
phorylated Cyclin E, that was recycled at the end of mitosis, enabling
new cycle of DNA replication [52].

In transcription regulation, E has a receptor site for tran-
scription factor E2F. This induced transcriptional repression by binding
with large complexes containing E2F4, DP1, and protein socket that
repressed Cyclin E expression till the end of G1 phase. pRb could also
formed large repressor complexes with Histone Deacetylase (HDAC) and
mammalian complex component hSW1/snf, like SNF-2(BRG1 and
hbrm), start at the end of S phase to G1 phase [53]).

hSW - SNF complex interacted with cyclin E and modulated BRG1
ability to restrain cell growth [54] This held important role in tran-
scription r tion, chromatin structural change by erasing transcrip-
tion using nucleosome-mediated repression. Thus, opening access of
transcription activator [2

pRb phosphorylation by cyclin D/CDE4 cancelling its interaction
with HDAC and cyclin E tramactivatiorﬂ'ldhg G1 phase Cyclin A and
CDK1 transcription were withheld by pRb and hSW/SNF complexes.
Cyclin E/CDK2 could phosphorylate pRb or hSW/SNF components when
cyclin E concentration were high enough and pRb and hSW/SNF inter-
action was disrupted. Disregulation of each transcription complexes
happened in cancer cell. Studies showed that there's overexpression of
Cyclin E when Rb was inactivated in HPV16 infection with E7 oncogene
[28] Although most induction factor was E2F. Cyclin E also increased in
p53 mutation, by endogen as well as transfection [55].

Cancer was mentioned as a disease caused by dysregulation of cell
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proliferation [56] Cell programmed death or apoptosis was very
important in preventing tumor growth, thus dysregulation of this
mechanism would promote neoplasm (143)(144). Defect of this
pathway could be Rb gene deletion or dysregulation of CDH that
phosphorylate and inactivate Rb [57].

P53 also regulated MMP1 (147)—57, which were a zinc-bonded
endopeptidase in human. Dysregulation of MMP transcription would
promote tumor metastasis [58], because of its role in extracellular ma-
trix degradation in tumor invation 59) [59-61], Studies showed that
MMP1 was one of the proteins that's overexpressed in various cancer
[62]) [63-65].

Physiologically, MMP expression was very low or even zero in all of
human’s tissues. It only increased in reactive or reparative condition
[66-60] MMP function were actively regulated by globulin and endog-
enous tissue inhibitors of MMP (TMMP) [66 68] Cancer cells could
synthesize MMP after oncogene activation, inactivation of
onco-suppressor, stimulated by growth factor or inflammation mediator,
reactive oxygen species or hypoxia [69,70].

MMP holds an important role in tumor growth development. Spe-
cifically, MMP digested molecule on cell surface that mediated cell
adhesion with other cells or ECM. Thus promoting cancer cell penetra-
tion in hematogenous and lymphatic spread, then metastasis [71].

Eph receptors were consist of 3 parts [72], which were:

—

. Extracellular domain, incl. connective tissue domain, rich in cysteine
and fibronectin type III

Transmembrane domain

Intracellular domain

L b

Unlike Eph, Ephrin-A didn't have intracellular domain that attached
to cell-membrane through glycosyl lipo-inositol groups [72]. Eph re-
ceptor and Ephrin bond produced two-way signal that’s attached to the
cell. These regulated cell structure, migration, defence, and proliferation
[73-75]Forwarding signal could activate STAT3 and PIK 3/1 KT
pathway in various tumor, thus promoting cancer cell migration and
invasion [76-80]. Those could also cause endocytosis and proteolysis.
Signal transduction of Ephrin-A was caused by interaction of glyco-
sylphosphatidylinositol groups with transmembrane domain [74,
81-83], b

Abnormal expression of Eph and Ephrin in tumor cells correlated
with cancer growth, metastasis, and tumor spread, as well as host sur-
vival (180)(181). [84,85], The expression also regulated by transcrip-
tion factor in oncogenic signal, metilation promoter and microRNA [75,
%5 1. EphA12 was one of the most common dysregulated expression in
tumor cells. Such as melanoma, glioma, breast cancer, prostatic, lungs,
and cervical cancer [87-90] EphA2 overexpression was highly corre-
lated with other tumor-related signalling pathway activation, for
example AKT/mTOR, RAS/MAPK, and WNT/beta catein [91-93],

References

1]

2] Y Suh, I. Amelio, T. Guerr;aro Urbano, M. Tavassoli, Clinical update on cancer:
molecular oncology of head and neck cancer [Internet], Cell Death Dis. 5 (1)
(548, e1018-12. Available from:.




I Kurnia et al.

71
8]

&)

1]

1]
[z

[13]

4]
(5]
116]
17

[18]

9]

[20

=

[21]
22]

[23

=

[24

=

25

=

[26

=

127]

[28

—

29]

[30

=

311

[32

=

[33]
[34]

135

=

136

=

1371

[38]

R. Mariana, Strategi Komunikasi Deteksi Dini Kanker Servils, Mediat J. Komun. 12
(1) (2019) 1-14,

C.H. Yoon, 5.B. Rho, 5.T. Kim, §. Kho, J. Park, 1.5, Jang, et al., Crucial role of TSC-
22 in preventing the proteasomal degradation of p53 in cervical cancer, PLoS One
(2012),

. Cullati, AL Charvet-Bérard, T.V. Pereger, Cancer screening in a middle-aged
general population: factors associated with practices and attitudes, BMC Publ.
Health 9 (2009) 6-9.

J.M.M. Walboomers, M.V, Jacobs, M.M. Manos, F.X. Bosch, J.A. Kummer, K.

V. Shah, et al, Human papillomavirus is a necessary cause of invasive cervical
cancer worldwide, J. Pathol. (1999).

J. Dootbar, Molecular biology of human papillomavirus infection and cervical
cancer, Clin. Sci. 110 (5) (2006) 525-541.

L. Feller, R.A. Khammissa, N.H. Wood, J. Lemmer, Epithelial maturation and
molecular biology of oral HPV, Infect. Agents Cancer (200G).

A.C. De Freitas, A.P.A.D. Gurgel, B.S. Chagas, E.C. Coimbra, C.M.M. Do Amaral,
Susceptibility to cervical cancer: an overview [Internet], Gynecol. Oncol. 126 (2)
(2012) 304-311, https://dolorg/10.1016,].ygyvno. 201 2.03.047. Available from:.
R.F, A. Z, K. K, M. 1, Oncogenic potential of human papillomavirus (HPV) and its
relation with cervical cancer, Virol. J. (2011).

M. Schiffman, P.E. Castle, J. Jeronimo, A.C. Rodriguez, 5. Wacholder, Human
papillomavirus and cervical cancer, Lancet (2007 ).

M. Stanley, Pathology and epidemiology of HPV infection in females, Gynecol
Oncol. (2010).

M. Schiffman, N. Wentzensen, From Human Papillomavirus to Cervical Cancer,
Obstetrics and Gynecology, 2010.

C.JLM. Meijer, P.LF. Snijders, AJ.C. Van Den Brule, Screening for cervical
cancer: should we test for infection with high-risk HPV? CMAJ (Can. Med. Assoc.
J.) (2000).

R. Wakabayashi, Y. Nakahama, V. Nguyen, J.L. Espinoza, The host-microbe
interplay in human papillomavirus-induced carcinogenesis, Microorganisms 7 (7)
(2019) 1-22.

D. Resnitzky, M. Gossen, H. Bujard, 5.1. Reed, Acceleration of the G1/5 phase
transition by expression of cycline D1 and E with an inducible system, Mol. Cell
Biol. 14 (3) (1994) 1669-1679.

MLF. Aziz, Gynecological cancer in Indonesia, J. Gynecol. Oncol. (2009).

M. Guiguet, F. Boué, J. Cadranel, 1.M. Lang, E. Rosenthal, D. Costagliola, Effect of
immunedeficiency, HIV viral load, and antiretroviral therapy on the risk of
individual malignancies (FHDH-ANRS CO4): a prospective eohort study, Lancet
Oncol. (2009).

M. Almonte, G. Albero, M. Molano, C. Carcamo, P.J. Garcia, G. Pérez, Risk factors
for human papillomavirus exposure and Co-factors for cervical cancer in Latin
America and the Caribbean, Vaccine (2008).

Role of parity and humanl. Mufioz N, Franceschi S, Bosetti C, Moreno V, Herrero
R, Smith JS, et al. N. Munoz, §. Franceschi, C. Basetti, V. Moreno, R. Herrero, J.
S. Smith, et al., Role of parity and human papillomavirus in cervical cancer: the
IARC mulicentric case-control study. Lancet. 2002; papillomavirus in cervical
cancer: the | Lancet (2002).

G.M. Clifford, J. Polesel, M. Rickenbach, L.D. Maso, O. Keiser, A. Kofler, et al.,
Cancer risk in the Swiss HIV cohort study: associations with immunodeficiency,
smoking, and highly active antiretroviral therapy, J. Natl. Cancer Inst. (2005).

S. Mazumder, E. DuPree, A. Almasan, A dual role of cyclin E in cell proliferation
and apotosis may provide a target for cancer therapy, Curr. Cancer Drug Targets 4
(1) (2005) 65-75.

Cervical cancer and hormonal contraceptives: collaborative reanalysis of
individual data for 16 573 women with cervical cancer and 35 509 women without
cervical cancer from 24 epidemiological studies, Lancet (2007).

L.G. Martin, G.W. Demers, D.A. Galloway, Disruption of the G1,/S transition in
human papillomavirus type 16 E7-expressing human cells is associated with
altered regulation of cyelin E, 1. Virol. 72 (2) (1998) 975-985.

LR. Medeiros, AB. de M. Ethur, J.B. Hilgert, R.R. Zanini, 0. Berwanger, M

C. Bozzetti, et al., Vertical transmission of the human papillomavirus: a systematic
quantitative review. Cadernos de saide piblica/Ministerio da Salde, Fundacao
Oswaldo Cruz, Escola Nacional de Sadde Piablica, 2005

J.8. Smith, J. Green, A. Berrington De Gonzalez, P. Appleby, J. Peto, M. Plummer,
et al., Cervical cancer and use of hormonal contraceptives: a systematic review,
Lancet 25 (2003).

AF.C.CP. Acep, ACCP Strategies for Supporting Women with Cervical Cancer,
Prevention, 2004,

A, Merlos-Sudrez, E. Batlle, Eph-ephrin signalling in adult tissues and cancer, Curr.
Opin. Cell Biol. 20 (2) (2008) 194-200.

HOGL, Panduan Nasional Prakiek Kedokteran Kanker Ginekologi, 197, 2018,

1.8, Berelk, K. Matsuo, B.H. Grubbs, D.K. Gaffney, S.1. Lee, A. Kileoyne, et al,,
Multidiseiplinary perspectives on newly revised 2018 FIGO staging of cancer of the
cervix uteri, J. Gynecol. Oncol. 30 (2) (2019) 411

M.J. Khan, L.S. Massad, W. Kinney, M. A. Gold, E.J. Mayeaux, T.M. Darragh, et al.,
A common clinical dilemma: management of abnormal vaginal cytology and
human papillomavirus test results, Gynecol. Oncol. (2016)

L.S. Massad, Preinvasive disease of the cervix, gyno.1993.1100.pdf, Clin Gynecol
Oncol 2009 (2018) 1-19. e3.

C. Rameri, A. Silva, D. Azevedo, L. Claudio, 5. Thuler, M. Jilia, et al., Gynecologic
Oncology Phase 11 trial of neoadjuvant chemaotherapy followed by chemoradiation
in locally advanced cervical cancer # [Intemnet], Gynecol. Oncol. (2017) 1-6,
hitps://doi.org/10.1016,].ygyn0.2017.07.006. Available from:.

H. Robova, L. Rob, M.J. Halaska, M. Pluta, P. Skapa, P. Strmad, et al., Gynecologic
Oncology High-dose density necadjuvant chemotherapy in bulky 1B cervical cancer

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

1471

[48]

[49]

[50]

[51]

[52]

53]

[54]

[55]

[56]

[57]

(58]

591

[60]
[61]

[62]

[63]

[64] T

[65]

[66]

[67]

[68]
[69]

[70]

Annals of Medicine and Surgery 77 (2022) 103415

[Internet], Gynecol. Oneol. 128 (1) (2013) 48-53, hrips:/doi org/ 10,1016/

ygyno.2012. 10,002, Available from:.

D. Shasha, The Negative Impact of Anemia on Radiotherapy and Chemoradiation

Qutcomes, 38, 2001, pp. 8-13.

M. Lapresa, G. Parma, R. Portuesi, M. Lapresa, Expert Review of Anticancer

Therapy Necadjuvant Chemotherapy in Cervical Cancer : an Update Neoadjuvant

Chemotherapy in Cervical Cancer : an Update, 7140, 2015 (September).

D. Press, Neoadjuvant Chemotherapy with Radical Surgery vs Radical Surgery

Alone for Cervical Cancer : a Systematic Review and Meta-Analysis, 2019,

pp. 1881-1891.

K. Tokumo, J. Kodama, N. Seki, Y. Nakanishi, Y. Miyagi, 5. Kamimura, et al,,

Different Angiogenic Pathways in Human Cervical Cancers, 44, 1998, pp. 3844,

J. Trojanek, [Matrix metalloproteinases and their tissue inhibitors], Postepy

Biochem. (2012).

S.R. De Andrade Leite, Inhibitors of human collagenase, MMP1, Eclét. Quim. 34 (4)

(2009) 87-102.

A. Juncker-Jensen, EI Deryugina, I Rimann, E Zajac, T.A. Kupriyanova, L

H. Engelholm, et al., Tumor MMP-1 activates endothelial PARL to facilitate

wvascular intravasation and metastatic dissemination, Cancer Res. 73 (14) (2013)

41964211,

M. Tommasino, The human papillomavirus family and its role in carcinogenesis,

Semin Cancer Biol [Internet] 26 (2014) 13-21, https:/ /doiorg/10.1016/].
2013.11.002. Available from:.

S.M. Gupta, J. Mania-Pramanik, Molecular mechanisms in progression of HPV-

associated cervical carcinogenesis, J. Biomed. Sci. 26 (1) (2019) 1-19.

L. Zheng, H. Ding, Z Lu, Y. Li, Y. Pan, T. Ning, et al., E3 ubiquitin ligase EGAP-

mediated TSC2 mmaover in the presence and absence of HPV16 E6, Gene Cell. 13

(3) (2008) 285-294,

5.5. Boon, L. Banks, High-risk human papillomavirus E6 oncoproteins interact with

14-3-3( in a PDZ binding motif-dependent manner, J. Virol. 87 (3) (2013)

1586-1595,

P.A. liet-Gregg, J.R. Hamilton, R.A. Katzenellenbogen, NFX1-123 and human

papillomavirus 16E6 increase notch expression in keratinocytes, J. Virol. 87 (24)

(2013) 13741-13750.

J. Chen, Signaling pathways in HPV-associated cancers and therapeutic

implications, Rev. Med. Virol. 25 (51) (2015) 24-53.

L. Furstenthal, B.K. Kaiser, C. Swanson, P.K. Jackson, Cyclin E uses Cdcé as a

chromatin-associated receptor required for DNA replication, J. Cell Biol. 152 (6)

(2001) 1267-1278,

H.S. Zhang, M. Gavin, A. Dahiya, A.A. Postigo, D. Ma, R.X. Luo, et al,, Exit from G1

and S phase of the cell cycle is regulated by repressor complexes containing HDAC-

Rb-hSWI/SNF and RE-hSWI/SNF, Cell 101 (1) (2000) 79-89,

F. 15hanahan, W. Seghezzi, D. Parry, D. Mahony, E. Lees, Cyclin E associates with

BAF155 and BRG1, components of the mammalian SWI-SNF complex, and alters

the ability of BRG1 to induce growth arrest, Mol Cell Biol. 19 (2) (1999)

1460-1469.

5. Mazumder, B. Gong, A. Almasan, Cyclin E induction by genotoxic stress leads to

apoptosis of hematopoietic cells, Oncogene 19 (24) (2000) 28282835,

H. Nagase, R. Visse, G. Murphy, Structure and function of matrix

metalloproteinases and TIMPs, Cardiovasc. Res. (2006).

C.J. Sherr, Cancer cell cycles, Science 274 (5293) (1996) 1672-1674 (80).

Y.H Wu, T.C. Wu, JW. Liao, KT. Yeh, CY. Chen, H. Lee, p53 dysfunction by

xeroderma pigmentosum group C defects enhance lung adenocarcinoma metastasis

via increased Mmp1 expression, Cancer Res. 70 (24) (2010) 10422-10432,

R. Visse, H. Nagase, Matrix metalloproteinases and tissue inhibitors of

metalloproteinases: structure, function, and biochemistry, Cire. Res. 92 (8) (2003)

B27-839.

C.E. Brinckerhoff, L.M. Matrisian, 2002 Brinckerhoff Matrisian NatRevMolCellBiol,

3, 2002 {March).

AF. Chambers, LM. Matrisian, Changing views of the role of matrix

metalloproteinases in metastasis, J. Natl. Cancer Inst. 89 (17) (1997) 1260-1270.

G.I Murray, M.E. Duncan, P. O'Neil, JA. McKay, W.T. Melvin, J.E. Fothergill,

Matrix metalloproteinase-1 is associated with poor prognosis in oesophageal

cancer, J. Pathol. 185 (3) (1998) 256-1270.

M.F. eeman, J.A. McKay, G.1. Murray, Matrix metalloproteinase 13 activity is

associated with poor prognosis in colorectal cancer, J. Clin. Pathol. 55 (10) (2002)

758-762.

Ito, M. Tto, J. Shiozawa, S. Naito, T. Kanematsu, I. Sekine, Expression of the

MMP-1 in human pancreatic carcinoma: relationship with prognostic factor, Mod.

Pathol. (1999).

5. Nishimura, Y. Ogawa, M. Sowa, K. Chung, Matrix metalloproteinase.1

expression is a prognostic factor for patients with advanced gastric cancer, Int. J

Mol. Med. 4 (1) (1999) 73-77.

T. Klein, R. Bischoff, Physiology and pathophysiology of matrix metalloproteases,

Amino Acids 41 (2) (2011) 271-290.

S. Loffek, O. Schilling, CW. Franzke, Series “matrix metalloproteinases in lung

health and disease” edited by J. Miiller-Quernheim and O. Eickelberg number 1 in

this series: biological role of matrix metalloproteinases: a critical balance, Eur.

Respir, J. 38 (1) (2011) 191-208.

https://dol.org/10.1016/j.bbamcr. 2010.01.003,

M. Hanzawa, M. Shindeh, F. Higashine, M. Yasuda, N. Inoue, K. Hida, et al,,

Hepatocyte growth factor upregulates E1AF that induces oral squamous cell

carcinoma cell invasion by activating matrix metalloproteinase genes,

Carcinogenesis 21 (6) (2000) 1079-1085.

AL Jacob-Ferreira, R. Schulz, Activation of intracellular matrix metalloproteinase-

2 by reactive oxygen-nitrogen species: Consequences and therapeutic steategies in




I Kurnia et al.

711

721

731
741
751
761

771

781

79

[80]

81]

the heart [Internet], Arch Biochem. Biophy 540 (1-2) (2013) 82-93, hitps //doi
org/10.1016,].abb.2013.09.019, Available from:.

AR Folgueras, A.M. Pendas, L.M. Sanchez, C. Lopez-Otin, Matrix
metalloproteinases in cancer: from new functions to improved inhibition, Int. J.
Dev. Biol. 48 (5-6) (2004) 411-424.

J. Wang, X. Zheng, Q. Peng, X. Zhang, Z. Qin, Eph receptors: the bridge linking host
and virus [Internet], Cell Mol. Life Sei. 77 (12) (2020) 2355-2365, https:/ /dolorg/
10.1007 /50001 8-019-03409-6. Available from:.

E.B. Pasquale, Eph receptor signalling casts a wide net on cell behaviour, Nat. Rev.
Mol. Cell Biol. 6 (6) (2005) 462-475.

E.M. Lisabeth, G. Falivelli, E.B. Pasquale, Eph receptor signaling and ephrins, Cold
Spring Harbor Perspect. Biol. 5 (9) (2013).

DN, Arvanitis, A Davy, Regulation and misregulation of Eph/ephrin expression,
Cell Adhes. Migrat. 6 (2) (2012) 131.

R. Klein, Bidirectional modulation of synaptic functions by Eph/ephrin signaling
Nat. MNeuresci. 12 (1) (2009) 15-20.

W Bin Fang, R.C. Ireton, G. Zhuang, T. Takahashi, A. Reynolds, J. Chen,
Overexpression of EPHAZ2 receptor destabilizes adherens junctions via a Rhof-
dependent mechanism, J. Cell Sci. 121 (3) (2008) 358-368.

K.O. Lai, Y. Chen, H.M. Po, K.C. Lok, K. Gong, N.Y. Ip, Identification of the Jak/Stat
proteins as novel downstream targets of EphA4 signaling in muscle: implications in
the regulation of acetylcholinesterase expression, J. Biol. Chem. 279 (14) (2004)
1338313302,

Q. Chang, C. Jorgensen, T. Pawson, D.W. Hedley, Effects of dasatinib on EphAZ2
receptor tyrosine kinase activity and downstream signalling in pancreatic cancer,
Br. J. Cancer 99 (7) (2008) 1074-1082.

M. Nakada, J.A. Niska, N.L. Tran, W.S. McDonough, M.E. Berens, EphB2/R-ras
signaling regulates glioma cell adhesion, growth, and invasion [Intemnet], Am. 1
Pathol. 167 (2) (2005) 565-576, hitps://doi.org/10.1016/50002-9440(10)6 2958~
7. Available from:.

E. inda, A. Visioli, F. Giani, G. Lamorte, M. Copetti, K.L. Pitter, et al., The EphAZ
receptor drives self-renewal and Tumorigenicity in stemelike tumor-propagating

[82]

[83]

[84]

[85]

[86]

[87]
[88]
[89]
[90]
[91]

[92]

93]

Annals of Medicine and Surgery 77 (2022) 103415

cells from human Glioblastomas [Internet], Cancer Cell 22 (6) (2012) 765-780,
hittps://doi.org/10.1016/j.cor.2012.11.005, Available from:.

K.M. Choi, G.L. Park, K.Y. Hwang, JW. Lee, H.J. Ahn, Efficient siRN A delivery into
tumor cells by pl9-YSA fusion protein, Mol Pharm. 10 (2) (2013) 763-773.

Y.5. Hwang, H.S. Lee, T. Kamata, K. Mood, H.J. Cho, E. Winterbottom, et al., The
Smurf ubiquitin ligases regulate tissue separation via antagonistic interactions with
ephrinBl, Genes Dev. 27 (5) (2013) 491-503.

E.B. Pasquale, Eph receptors and ephrins in cancer: bidirectional signalling and
beyond, Nat. Rev. Cancer (2010).

H. Miao, B. Wang, EphA receptor signaling-Complexity and emerging themes
[Internet], Semin Cell Dev. Biol 23 (1) (2012) 16-25, htps://dolorg/10.1016/]
semedh.2011.10.01 3. Available from:.

M. Nishimura, EJ. Jung, M.Y. Shah, C. Lu, R. Spizzo, M. Shimizu, et al,
Therapeutic synergy between microRNA and siRNA in ovarian cancer treatment,
Canecer Discov. 3 (11) (2013) 1302-1315.

A. Merlos-Sudrez, E. Batlle, Eph-ephrin signalling in adult tissues and cancer, Curr.
Opin. Cell Biol. 20 (2) (2008) 194-200.

N.K. Noren, E.B. Pasquale, Paradoxes of the EphB4 receptor in cancer, Cancer Res.
67 (9) (2007) 3994-3997.

J. Wykoslky, W. Debinski, The EphA2 receptor and EphrinAl ligand in solid tumors:
function and therapeutic targeting, Mol. Cancer Res. 6 (12) (2008) 1795-1806.
Therapeutics, Curr. Cancer Drug Targets 5 (3) (2005) 149-157.

Q. Peng, L. Chen, W. Wu, J. Wang, X. Zheng, Z. Chen, et al., EPH receptor A2
governs a feedback loop that activates Wnt/-catenin signaling in gastric cancer,
Cell Death Dis. 9 (12) (2018).

M. Macrae, R.M. Neve, P. Rodriguez-Viciana, C. Haqq, J. Yeh, C. Chen, et al.

A conditional feedback loop regulates Ras activity through EphA2, Cancer Cell 8
(2) (2005) 111-118

N.Y. ang, C. Fernandez, M. Richter, Z. Xiao, F. Valencia, D. A. Tice, et al., Crosstalk
of the EphA2 receptor with a serine/threonine phosphatase suppresses the Akt-
mTORCI pathway in cancer cells, Cell. Signal. 23 (1) (2011) 201-212,




Molecular Patho-mechanisms of cervical cancer (MMP1)

ORIGINALITY REPORT

20, 164 144 10«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

es.scribd.com

Internet Source

2%

o

repository.unhas.ac.id

Internet Source

(K

e

Submitted to Universitas Airlangga
Student Paper

T

-~

"Encyclopedia of Cancer", Springer Nature,
2009

Publication

T

o

Submitted to Hong Kong Baptist University

Student Paper

T

bura.brunel.ac.uk

Internet Source

T

B B

www.bentham.org

Internet Source

T

monographs.iarc.fr

Internet Source

T

www.science.gov

Internet Source

(K




—
-

aura.abdn.ac.uk

Internet Source

(K

—_—
—

pubs.rsna.org

Internet Source

T

—
N

www.medman.nhs.uk

Internet Source

T

Submitted to Sheffield Hallam Universit
Student Paper y <1 %
hdl.handle.net
Internet Source <1 %
Alice Hemsen. "Comparative evaluation of <1 o
urokinase-type plasminogen activator ’
receptor expression in primary breast
carcinomas and on metastatic tumor cells",
International Journal of Cancer, 12/20/2003
Publication
Almonte, M.. "Risk factors for Human <1
. . %
Papillomavirus Exposure and Co-factors for
Cervical Cancer in Latin America and the
Caribbean", Vaccine, 20080819
Publication
Submitted to University of Hull
Student Paper y <1 %
ibiomedsci.biomedcentral.com
JInternetSource <1 %




ol <1
Oroopsnacu <1y
2ili)nrtr;i£red to UM, Twin Cities <1 o
ittejrizti?OE)rLCJeinshinggroup.com <1 o
rayanooapis.com <1y
Ted s act <1y
SStiE)nr;r;;EEred to University of Lancaster <1 o
?;J:F;?Ci;tlel\c;llégilc_i%r;don School of Hygiene and <1 o
Student Paper
giEnm;EEred to University of Bedfordshire <1 o
oo <1y
Happy Kurnia Permatasari, Fahrul Nurkolis, <1 o

Piko Satria Augusta, Nelly Mayulu et al.
"Kombucha tea from seagrapes (Caulerpa



racemosa) potential as a functional anti-
ageing food: in vitro and in vivo study",
Heliyon, 2021

Publication

www.researchgate.net
Internet Source g <1 %
CNS Cancer, 2009.
Publication <1 %
Penelope Moyle, Evis Sala. "Magnetic <1 o
Resonance Imaging of the Cervix, and its ’
Relevance to the Revised International
Federation of Gynecology and Obstetrics
(FIGO) Staging", Current Medical Imaging
Reviews, 2012
Publication
Submitted to University of Brighton
Student Paper y g <1 %
Submitted to University of Westminster
Student Paper y <1 %
aran.library.nuigalway.ie <']
Internet Source %
journals.plos.or
JInternet Sourcep g <1 %
ubs.acs.or
IEw)ternetSource g <1 %

tampub.uta.fi



Internet Source

<1 %

Jos Verssimo, Thales Allyrio Arajo de Medeiros <'I o
Fernandes. "Chapter 1 Human Papillomavirus: ’
Biology and Pathogenesis", IntechOpen, 2012
Publication

Lisa Sevenich, Johanna A. Joyce. "Pericellular <'I o
proteolysis in cancer", Genes & Development, ’
2014
Publication
www.tandfonline.com

Internet Source <1 %

"Encyclopedia of Signaling Molecules", <1 o
Springer Nature, 2018 ’
Publication

&NA,;. "Abstracts presented at the 17th <1 o
International Meeting of the European Society ’
of Gynaecological Oncology :", International
Journal of Gynecological Cancer, 10/2011
Publication

Anxo Vidal, Andrew Koff. "Cell-cycle inhibitors: <1 o
three families united by a common cause", ’
Gene, 2000
Publication

Fabio Levi, Franca Lucchini, Eva Negri, Peter <1 y

0

Boyle, Carlo La Vecchia. "Cancer mortality in
Europe, 1995-1999, and an overview of trends



since 1960", International Journal of Cancer,
2004

Publication

Giannoula Soufla, Stavros Sifakis, Stavroula <1 o
Baritaki, Alexandros Zafiropoulos, Eugenios ’
Koumantakis, Demetrios A. Spandidos. "VEGF,

FGF2, TGFB1 and TGFBRT mRNA expression
levels correlate with the malignant
transformation of the uterine cervix", Cancer
Letters, 2005
Publication
Peng, Weidan, Charles Dunton, David Holtz, <1
: %
Mehdi Parva, Kate Stampler, Mark Forwood,
Radhika Gogoi, Michael J. Lace, Daniel G.
Anderson, and Janet A. Sawicki. "DNA
nanotherapy for pre-neoplastic cervical
lesions", Gynecologic Oncology, 2013.
Publication
Saha, A.. "Functional modulation of the <1
. : %
metastatic suppressor Nm23-H1 by oncogenic
viruses", FEBS Letters, 20111020
Publication
Tumor-Associated Fibroblasts and their <1 o

Matrix, 2011.

Publication

50

biotm.cis.udel.edu

Internet Source

<1%




d-nb.info
Internet Source <1 %
docshare.tips
Internet Source p <1 %
worldwidescience.or
Internet Source g <1 %
wprim.whocc.org.cn <1
Internet Source %
WWW.jcancer.or
InternetSJource g <1 %
S. Mazumder, E. DuPree, A. Almasan. "A Dual <1
L . . %
Role of Cyclin E in Cell Proliferation and
Apotosis May Provide a Target for Cancer
Therapy", Current Cancer Drug Targets, 2004
Publication
"PthophysioIogicaI Aspects of Proteases", <1 o
Springer Nature, 2017
Publication
Submitted to Aspen Universit
Student Paper p y <1 %
Yuan Yuan, Zhu-Lin Yang, Xiong-Ying Miao, Zi- <1 o

Ru Liu et al. "EphB1 and Ephrin-B, New
Potential Biomarkers for Squamous
Cell/adenosquamous Carcinomas and
Adenocarcinomas of the Gallbladder", Asian
Pacific Journal of Cancer Prevention, 2014



Publication

Exclude quotes On Exclude matches <5 words

Exclude bibliography On



