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Abstract: In recent years, with the progress of medical research and the continuous emergence of new
antitumor drugs, they have antitumor activity peptides have attracted extensive attention in the field of
antitumor drug research and development because they are not easy to produce drug resistance, wide
sources, high bioavailability in vivo, good specificity, easy synthesis and low synthesis cost. In this
paper, the peptides with antitumor activity from various sources are sorted and analyzed, in order to
improve the reference for the in-depth research of antitumor peptides and the development of new
drugs.

Keywords: peptide, cancer,antitumor, activities, treatment

1. Introduction

Peptides are a kind of substances that naturally exist in animals, plants or microorganisms, animal
or plant proteins can also produce peptides through protease hydrolysis. In addition, peptides can also
be produced by artificial chemical synthesis or Bioengineering. Polypeptides are amino acids that are
linked together by amide bonds, that is, peptide chains to form compounds. They are intermediate
products of protein hydrolysis. They are often formed by dehydration and condensation of 2 to 100
amino acid molecules. Generally, peptides composed of 2 to 10 amino acids are called oligopeptides;
Peptides composed of 10 to 50 amino acids are called polypeptides; Peptides composed of more than
50 amino acids are called proteins. The function of polypeptide involves various fields of hormones,
nerves, cell growth and reproduction. Its importance is to regulate the functional activities of various
system organs and cells in the body. Its greatest feature is that it has strong activity, diversity and
special biological functions.

Cancer is a disease characterized by abnormal cell growth out of control caused by a series of
mutations, which lead to the abnormal expression of gene products necessary to regulate cell
proliferation, survival and growth activities. Therefore, cancer from the most basic biological defects of
cells: the ability to respond to growth signals, participate in cell death procedures to eliminate
unnecessary, redundant or damaged cells, and the ability to form new blood vessels and invade tissues.
For clinicians and researchers, the grandest challenges is how to maintain normal and healthy tissue
while eliminating tumor cells. Although significant progress has been made in the treatment of cancer
in recent years, most cancer treatments involve surgery, chemotherapy, radiotherapy and hormone
therapy, which have hardly changed in the past decade ™. For example, conventional chemotherapy
targeting cancer cells (such as DNA alkylating agents) can also damage normal healthy growing cells,
but may not eliminate quiescent or non proliferating cancer cells 241, In addition, drug resistance may
also occur in the process of treatment. It may be that the abnormalities of drug transporters or
detoxification enzymes affect the interaction between drugs and their targets. The defects of DNA
repair mechanism and apoptosis or death pathway may also lead to the emergence and development of
cancer drug resistance. As one of the diseases that seriously threaten human life and health worldwide,
cancer is also the disease with the highest clinical, social and economic burden. The burden of cancer
treatment is increasing in both developing and developing countries 1, It is estimated that in 2020, the
number of new cancer cases in the world will be 19.3 million, and about 10 million people have died of
cancer. Statistics show that the number of women with breast cancer exceeds lung cancer as the most
common cancer in 2020. At present, lung cancer, liver cancer, gastric cancer, breast cancer and colon
cancer are the five leading causes of death, followed by esophageal cancer, pancreatic cancer and
prostate cancer. Since 2020, the number of deaths from gastric cancer has increased by nearly 14000.
Cervical cancer surpassed tongue cancer as the ninth most common cancer. Overall, the top 14 cancer
types accounted for nearly 75% of newly diagnosed cases in 2020. Lung cancer, liver cancer, gastric
cancer, breast cancer and colon cancer are the five leading causes of death in 2020, followed by
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esophageal cancer, pancreatic cancer and prostate cancer. In 2020, the number of deaths from gastric
cancer decreased by 14000. The incidence rate of liver cancer changed from the third highest in 2008 to
the second highest in 2020.

2. Antitumor peptides Manuscript

Even if the initial treatment is successful, the risk of cancer recurrence remains a problem for
patients. Because drug resistance may occur during treatment, it is necessary to constantly look for new
anticancer drugs. Compared with traditional small molecule chemical drugs, peptide drugs have many
advantages 8], Peptide drugs have selectivity, specificity and effectiveness. They are usually small
molecule drugs and degrade into amino acids. It is less likely to show unwelcome drug-drug interaction.
In addition, peptide drugs are less likely to accumulate in vivo due to their short half-lifel®, In
addition, the cost of peptide synthesis is relatively low and easy to modify. Peptides are widely used in
diagnosis and cancer treatment, especially in the development of antitumor drugs. In recent years,
many small molecular peptides with antitumor activity have been found. This paper reviews all kinds
of peptides with antitumor activity, and briefly summarizes the structural transformation and biological
activity research of antitumor peptides, so as to provide new ideas for the research and development of
peptide antitumor drugs.

2.1. Natural antitumor peptides

Antitumor peptides from natural sources widely exist in plants, animals, microorganisms or marine
organisms, and can be directly extracted from natural organisms by modern extraction and separation
technology or enzymatic hydrolysis technology 2. The author consulted the relevant research of
natural antitumor peptides in recent years, as shown in Table 1.

Table 1: Antitumor peptides of natural origin

Name Source Activities Mechanism
Melittin [13] Bee venom | Inhibit ovarian epithelial cancer | Inhibit the oxidative phosphorylation
cells and the proliferation of process of tumor tissue, so as to
glioma cells inhibit tissue metabolism
Meretrix Meretrix Inhibit the growth of A549 cells Inhibit tumor growth by promoting
polypeptidel*! in a dose - and time-dependent apoptosis and anti metastasis
manner
Gecko Gecko inhibited the proliferation of Related to the activation of caspase
polypeptides HepG2 cells in a time, and apoptosis pathway
dose-dependent manner
hemiasterlint6] Sponge Inhibit skin cancer, lung cancer, | Inhibit the polymerization of tubulin
prostate cancer and colon and the proliferation of tumor cells
cancer
Dolastatin10(] Sea hare Inhibit lung cancer, breast It can non competitively inhibit the
cancer binding site between vinblastine and

microtubules, thus strongly affecting
microtubule polymerization and
microtubule dependent guanosine

acid hydrolysis
Scorpion venom Scorpion It can effectively down regulate The compound may have both
polypeptidel*! oncogenes in H22 liver cancer | cytotoxic and antiangiogenic effects
and promote tumor vascular
growth
cryptophycins-1[t Monilia It has inhibitory effect on breast | By causing the depolymerization of
9 cancer, colon cancer and tubulin, the cells stagnate in G2/ M
pancreatic cancer xenograft in phase, destroy the stability of
mice microtubules and induce apoptosis
Vglycinl2] Pea Inhibition of colon cancer Down regulated the expression of
CDK2 and cyclin D1
lunasin(?4 soybean Proliferation of non-small cell Inhibit the phosphorylation level of
lung cancer cell line H661 retinoblastoma protein
Ganoderma Ganoderma It can induce apoptosis of It may be related to the
lucidum lucidum human hepatoma HepG2 cells down-regulation of Bcl-2 and
peptidel?? in vitro survivin expression, the up-regulation

of p53 expression and the activation
of Caspase-3
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2.2. Antitumor peptides from other sources

Although peptides with antitumor activity can be extracted and sorted out in animals and plants, and
their activity is good, the content of peptides in most animals and plants is low, so it is difficult to
extract on a large scale. At present, most active peptides are synthesized artificially, with low cost and
large quantity, which can meet the needs of use. In addition, anti-tumor peptides can also be screened
by phage display technology or computer simulation technology. As shown in Table 2, the author
summarizes the relevant research of anti-tumor peptides from unnatural sources.

Table 2: Antitumor peptides from other sources

Name Source Function and mechanism
Cyclic peptide Phage display SeleCtlve:ZCtémtg:: Integrin
CDCRGDCFC! technology P
avfBs and owfPs
MDSC specific binding Phage display Scavepgmg .MDSC . cells
] and improving antitumor
peptide technology - .
immunity
P160(25] Phage display Affinity for breast cancer
technology cells
YWCSES! Synthetic Inhibition of_bregst cancer
cell migration
Svs-127 Synthetic Kill lung cancer cell A549
TPVNPZ
TOVN
TPVNP Computer simulation
TOVNO screening
MTPVNPG Inhibiting proliferation of
EMTPVNP breast cancer cells

3. Conclusions

Many peptides, whether from natural sources or other sources, have shown significant antitumor
activity, and play an antitumor role in a variety of ways. Peptides with antitumor activity have attracted
extensive attention in the field of antitumor drug research and development because they are not easy to
produce drug resistance, wide sources, high bioavailability in vivo, good specificity, easy synthesis and
low synthesis cost. This paper collates and analyzes the research of antitumor peptides from various
sources, so as to improve the reference for the in-depth research of antitumor peptides and the research
and development of new drugs. In the future, it is expected that more antitumor peptides will enter
clinical research as soon as possible and benefit mankind.
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