DOI: 10.18585/inabj.v13i4.1718

RESEARCH ARTICLE

NPC-Exosome Carry Wild and Mutant-type p53 (Kadriyan H, et al.)
Indones Biomed ]. 2021; 13(4): 403-8

NPC-Exosome Carry Wild and Mutant-type pS3 among
Nasopharyngeal Cancer Patients

Hamsu Kadriyan'*, Eka Sunarwidhi Prasedya?, Nova Audrey Luetta Pieter’, Masyita Gaffar?,
Amsyar Akil®>, Agusalim Bukhari*, Budu Budu®*, Andi Alfian Zainuddin*, Rina Masadah®,
Achmad Chusnu Rhomdoni’, Abdul Qadar Punagi’

"Department of Otolaryngology Head and Neck Surgery, Faculty of Medicine, Universitas Mataram, JI. Majapahit No.62, Mataram, Indonesia
Centre for Bioscience and Biotechnology, Universitas Mataram, J1. Majapahit No.62, Mataram, Indonesia
*Department of Otolaryngology Head and Neck Surgery, Faculty of Medicine, Universitas Hasanuddin, J1. Perintis Kemerdekaan No.KM.10,
Makassar, Indonesia
“‘Postgraduate Program, Faculty of Medicine, Universitas Hasanuddin, J1. Perintis Kemerdekaan No.KM. 10, Makassar, Indonesia
*Department of Otolaryngology Head and Neck Surgery, Faculty of Medicine, Universitas Airlangga, J1. Mayjen Prof. Dr. Moestopo No.47,
Surabaya, Indonesia

*Corresponding author. E-mail: hamsu@unram.ac.id

Received date: Oct 1, 2021; Revised date: Nov 11, 2021; Accepted date: Nov 15, 2021

Abstract

ACKGROUND: Nasopharyngeal cancer (NPC) is

known to release a specific exosome. NPC-derived

exosome (NPC-Exo) could carry p53. However,
information regarding the type of p53 carrier on NPC-Exo
remains limited. This study aims to introduce our important
findings regarding the type of p53 NPC-Exo cargo.

METHODS: Serum from patients with NPC were prepared
for exosome isolation with Seramir Exoquick by following
the manual instructions. RT-PCR was conducted to determine
the expression levels of latent membrane protein 1 (LMP-1)
and p53 in the exosome isolate. Partial sequencing of p53
amplicon was conducted to determine mutation type of p53.

RESULTS: There were 8 patients enrolled in this study.
According to RT-PCR results, the expression levels of
LMP-1 and p53 varied in the NPC-Exo isolate. Based
on sequencing analysis, 1 case of p53 mutation was
noticeable.

CONCLUSION: According to current results, the NPC-
derived exosome potentially carries not only wild type but
also mutant type p53. Further research is needed to explore
deeper the effect of the mutant type p53 as an exosome
carrier in the clinical application.

KEYWORDS: Nasopharyngeal cancer, exosome, p53,
mutation
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Introduction

Nasopharyngeal cancer (NPC) was one of the commonest
head and neck malignancy in Southeast Asia. The global
NPC incidence is 1.7/100,000 per year. Estimated incidence
of NPC in Indonesia is quite high, which is 8.3/100,000
per year (1,2). On the other hand, the incidence was rare in
Europa and America.(3) Histologically, NPC cell dominated
by undifferentiated squamous cell carcinoma.(4,5)

Cancer cells, including NPC, has been known to release a
specific exosome. Exosomes are nano-sized vesicles which
are enriched with several biomolecules such as protein,
DNA, RNA, including p53.(6) The exosome released by
the NPC cells is called NPC-derived Exosome (NPC-Exo).
(6) Tumor derived exosome was successfully isolated form
the serum of NPC patients. In advance, the concentration
of circulating exosome was correlated with the lymph
node metastasis status.(7) NPC-Exo found to have a role in
angiogenesis. The angiogenesis effect was occurs through
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activated the tubulogenesis.(8) NPC-Exo also have a role on
promoting tumor progression due to over expression of
several miRNAs such as hsa-miR-24-3p, hsa-miR-891a,
hsa-miR-106a-5p, hsa-miR-20a-5p, and hsa-miR-1908.(7)

Latent membrane protein 1 (LMP-1) is a major
oncogene of Epstein Barr Virus that is known as a major
cause of NPC.(9) Indeed, if LMP-1 is found in the exosome,
it could suggested that the exosome is released by the NPC.
NPC-Exo will circulate to other cells and in its destination
will release their biomolecules cargo. The cargo that
have been released could affect the physiology of the
destination cells, and this will depend on the type of material
released.(10)

The p53 has been well known as a major pro-apoptotic
related protein. Wild type p53 (WT-p53) plays an important
role in the process of cell cycle arrest, DNA repair,
apoptosis, and senescence.(11) However, in cancer, due to
mutation, the p53 could changes to the opposite character.
The p53 mutation may lead to the delay of cell program
death and induced cancer cell growth. Several studies have
reported the type of mutation of p53, mainly in the form
of a missense of mutant protein with the complete length.
(12,13) The mutation of p53 in NPC is rare. Only 39.6%
p53 mutation on NPC patients.(13)

To date, there remains limited studies which have
reported the p53 mutation as the NPC-Exo cargo. This is
very important for future treatment strategy to treat NPC
because exosomes could be modified to incorporate several
molecules or proteins such as wild-type p53. Hence, in this
study, the authors would like to introduce our important
findings regarding the p53 type mutation as an NPC-Exo
cargo.

Methods

Subject Recruitment and Sample Collection

The subjects were collected in Wahidin Sudirohusodo
Hospital and West Nusa Tenggara General Hospital,
Indonesia. Characteristics of the patient were collected
from the medical records. Ethical clearance was obtained
from ethical committee Faculty of Medicine Hasanuddin
University no. 53/UN4.6.4.5.31/PP36/2020. The diagnosis
was established by the attending physician based on
clinical appearance, imaging, and histopathology workup.
The staging was established based on tumor primer (T)
size, regional lymph node (N), and distant metastasis (M)
according to the American Joint Committee on Cancer
(AJCC) 2018.(7)
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Exosome Isolation

A serum of the subject was taken from the forearm vein
and stored in a -80°C refrigerator until a sufficient number
of samples were collected. Isolation of exosome was done
with Seramir Exoquick (System Bioscience, Palo Alto, CA,
USA) by following the manual instruction.

Real Time Polymerase Chain Reaction (RT-PCR) for
LMP-1, p53, and GAPDH

To validate that the exosome was released by NPC, testing
using RT-PCR was conducted by amplification in first step
with 94°C for 2 minute and continued by 40 cycles for 60
second at 94°C, 45 minutes at 57°C and 60 second at 72°C.
The process continued with 72°C for 2 minutes with Rotor-
Gene Q 2plex RT-PCR System. SensiFAST SYBR No-
ROX kit (Thermofisher Scientific, Waltham, MA, USA)
was done to check whether there was an expression of
LMP-1 or not inside the exosomes. The primer for LMP-
1 consists of forward 5-CAGTCAGGCAAGCCTATGA-3'
and reverse 5-CTGGTTCCGGTGGAGATGA-3".(14)
Glyceraldehide-3-phospate dehydrogenase (GAPDH) was
used as a positive control in this study. If the exosome has
been validated and was confirmed to be released by NPC, an
advance RT-PCR with the similar procedure on LMP-1 was
done to check whether the NPC-Exo carries the p53 or not.
Authors choose the exon 4-6 due to its frequent location of
mutation.(13,15) The primer for p53 consists of 2 different
primers on exon 4-5 and 5-6 sequentially as follows forward
and reverse 5’-GCCATCTACAAGCAGTCACAG-3’
and 5’-TCATCCAAATACTCCACACGC-3’,
5-GAAGGAAATTTGCGTGTGGAG-3' and
5'-AGTGTGATGATGGTGAGGATG-3".  The
were designed with Primer3plus.(16) The primers were
further validated and purchased from Integrated DNA
Technologies-IDT (Coralville, IA, USA). The expression
of LMP-1, p53, and GAPDH by RT-PCR was determined
by the measurable number of PCR cycles from where the

primers

fluorescence signal crosses the base (threshold) line.

Sequencing Analysis

If the expression of p53 occurs, the sequencing will be
done to explore the type of pS3 was wild or mutant type.
Sequencing examination was sent to 1 Base (Selangor,
Malaysia) by sending the RT-PCR product. The sequence
result was then read with Sequence Scanner 2.0 software
(Thermofisher Scientific) and continued by BioEdit™ (
Informer Technologies, Los Angles, CA, USA) to edit
the alignment. The result was then uploaded to NCBI for
BLAST, and to be compared with gene bank.
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Table 1. Characteristics of the subjects.
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Subject No.  Age (Years) Gender Stage Histopathology
1 37 3 Undifferentiated SCC
2 54 P 3 Undifferentiated SCC
3 36 L 3 Undifferentiated SCC
4 42 L 3 Undifferentiated SCC
5 23 L 3 Moderated differentiated SCC
6 28 P 3 Undifferentiated SCC
7 47 L 3 Undifferentiated SCC
8 49 L 4A Undifferentiated SCC
Mean=39.5 Ratio=6/2 Ratio=7/1
Sequencing Result for p53
Results

Eight subjects were enrolled on this study, most of them
were male under 50 years old. The subject were mostly at
stage 3 and there were no subjects on stages 1 and 2. Based
on the histopathology, the majority had undifferentiated
squamous cell carcinoma (SCC), none of them is well-
differentiated SCC (Table 1).

Expression of LMP-1

All exosomes that isolated from the NPC subjects were
express the LMP-1. The CT value expression was ranged
between 32.60-38.13 with a mean of 35.02. The detailed CT
value expression of LMP-1 in the exosome is seen in Table
2. The housekeeping gene (GAPDH) are also expressed
with mean CT value 28.43.

Expression of p53

The expression of p53 either on exon 4-5 and 5-6 are
expressed with the range of CT value 25.42-28.03 and
28.38-31.67 with the mean 26.87 and 30.24, consecutively.
The detailed result was shown in Table 2.

The base-pair pattern for p53 in all subjects were expressed
well on sequencing analysis. We found 1 (12.5%) mutant
type of p53 in this study. The base pair pattern as shown in
chromatogram Figure 1 (subject no. 6). The BLAST analysis
result for subject no. 6 is shown in Figure 2. The BLAST
analysis for other subjects is found similar to the database
on gene bank. According to 3 consecutive sequencing and
BLAST analysis, the mutation is consistence found in codon
180. As a result, GAG represent the glutamic acid, changes
to GGA represent the glycine.

Discussion

Previous study has demonstrated that exosome released by
NPC cells could contain LMP-1.(17) This study found that
all exosome isolate expressed the LMP-1 on the RT-PCR.
Exosome from the tumor could be found either in the tumor
cells or body liquid, including blood serum.(18) Therefore,
the exosome isolated in this study is suggested NPC-Exo.
The most common mutations in the tumor suppressor
gene p53 occurred at codon 173, located in exon 5. It occurs

Table 2. The CT value expression of LMP-1, p53, and GAPDH on NPC-Exo cargo.

Subject No. LMP-1 P53 Exon 4-5 P53 Exon 5-6 GAPDH
1 32.60 26.19 29.64 26.94
2 34.12 27.1 30.71 29.00
3 38.13 26.27 28.38 25.25
4 35.36 28.38 29.98 30.82
5 33.76 26.68 30.28 31.82
6 36.73 25.42 31.17 23.15
7 33.21 2691 30.06 28.34
8 36.25 28.03 31.67 32.15
Mean 35.02 26.87 30.24 28.43
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Figure 1. The chromatogram of sequencing base-pair pattern of p53 as exosome cargo.

in 26% of 207 NPC patients.(13) Another study showed that
p53 has a positive association with low survival rates, but
this study did not identify whether the expression was the
wild or mutant type. However, according to the researcher,
pS53 mutant type is more stable and has a longer life span
compared to wild types. According to that facts, the
researcher suggested that they found the mutant type, even
though did not do an in-depth examination for it.(19)

The most type of pS3 mutation is missense, whereas
the non-sense mutation only occurs in 10% of cases.(20)
Following the missense, frameshift was also common
on the p53 mutation.(13) According to the current study,
comparation of p53 sequencing in exosomes cargo to the
IARC database (21) showed that there was a difference of a
base which was the insertion of the G base.

The insertion of G base on exon 5 on codon 180 may
allowed the changes of base sequence from GAG to (G)
GAG. GAG sequence will produce a glutamic acid, on the
other hand, GGA will produce glycine according to standard
genetic code. The changes in amino acid production will
lead to missense and could promote the changes of the
p53 character. The type of this mutation is a novel finding
which can be use as one of the indicator to follow the NPC

progress. However, further research is needed to prove this
finding.

The p53 mutation on NPC could appear in exon 2-9.
There were several types of mutation such as deletion,
duplication, and multiple duplication. Study in Hongkong
and Guangxi mainly found the mutation on exon 5.(15)
In exon 5, mutations from GTG nucleotides to ATG can
occur which result in changes in the protein production
(missense).(13) Mutations in exon 5 can occur at codons
173, 175, 176, and 177. In exon 6 mutations can occur at
codon 196.(15) In exon 7, mutations can occur in codon
242, 249, and 261.(13) In exon 8, there can be mutations
at codon 280 from AGA to ACA in NPC cell lines that can
increase NPC oncogenicity.(22)

Mutant p53 was associated with the poor prognosis
in colon cancer. This condition was related to macrophage
reprogramming through the exosomal miR-1246.(23)
Furthermore, determination of p53 type in NPC-Exo is
very important. p53 could be transferred through exosomes
between the cells.(10) It is also reported that exosome could
carry drugs such as curcumin, paclitaxel, and doxorubicin
as an anti-cancer agent. In addition, exosomes could carry
microRNA-155 that can suppress the cancer growth with the

Sequence ID: KM597769.1 Length: 436 Number of Matches: 1

Range 1: 144 to 366 GenBank Graphics

Strand
Plus/Plus

Identities Gaps
223/224(99%) 1/224(0%)

Score Expect
_407 bits(220) 2e-109

Query 1 GCCATCTACRAGCAGTCACAGCACATGACGGAGGTTGTGAGGCGCTGCCCCCACCANGGR 60
trerrerereererrreerrerrerr et e e e et e e e rernd

Sbjct 144 GCCATCTACRAGCAGTCACAGCACATGACGGAGGTTGTGAGGCGCTGCCCCCACCAN 202

Query 61 CTCRGATAGC ACGACRGGG 120
IIIII|IIIIIIIIIII]IIIIIIIIIIIIIIIIIIIlIIIIIIIIIIII||I|II|II

Sbjct 203 GATAG 262

Query 121 CAGGCCTCTGATTCCTCACTGATTGCTCTTAGGTCTGGCCCCTCCTCAGCA 180
IIIIIIIlIIIIIIIII]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIl

Sbjct 263 AGGCCTCTGATTCCTCACTGATTGCTCTTAGGTCTGGCCCCTCCTCAGCR 322

Query 181 TATCCGAGTGGAAGGAAATTTGCGTGTGGAGTATTTGGATG 224
IIIII|IIIIII|IIII]IIIIIIIIIIIIIIIIIIIlIIIII

Sbjct 323 TATCCGAGTGGAAGGAAATTTGCGTGTGGAGTATTTGGATG 366

Figure 2. BLAST analysis of the RT-PCR product of pS3 on exon 5-6 indicated a gap (insertion of G base) on the sequencing
(red box).
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minimal side effects.(24) Previous study has successfully
inserted wild type p53 and microRNA125b to the tumor
exosome.(25) This result could increase the possibility of
this method as one of the choice to increase the treatment
result on NPC patients.

Wild-type p53 use the exosome as a messenger to
communicate with the other cell to controlled cancer growth
and to prevent the metastasis.(26) Furthermore, aside from
treatment impact, the clinical application of wild-type p53
insertion on exosomes will affect the prognosis of the case.

The other function of exosome was used as a biomarker
to monitoring the effectiveness of treatment in cancer
management.(27) Several studies showed that exosome has
a role on non-interventional diagnosis marker and to predict
the prognosis.(6) The p53 content in exosomes derived
from brain glioblastoma cancer cells, both from tumors
and blood, showed equal expression. This indicates that
p53 in exosomes taken from blood has the potential to be
used as a marker in the non-interventional diagnosis of brain
glioblastoma cancer.(28) With the current results, there is
an opportunity to develop these findings into diagnostic
biomarkers in NPC.

Based on the evidence above, with the increase of
research in this field, nanovesicles such as exosomes will
play an important role either on diagnosis, treatment, and
prognosis follow-up. However, its clinical application may
need more massive studies to make this purpose realize. In
this study, there were several limitations. The sample size
was small, found only 1 mutation out of 8 subjects, and did
not explore this mutation effect to the NPC case. Finally,
further research should be done to overcome the limitation.

Conclusion

NPC-derived exosomes potentially carry not only wild-type
but also mutant type p53. This finding is very important for
the future strategy on management of NPC with exosome.
Further research is needed to gain more understanding of
the effect of the exosome mutation cargo in the clinical
application.
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