OPEN a ACCESS Freely available online

Journal of Cancer Science and Research

Commentary

Genetic Predispositions to Cancer: A Comprehensive Review of Hereditary

Syndromes

Caine Miguel

Department of Cancer Biology, Peking University, Beijing, China

DESCRIPTION

Cancer is a complex disease influenced by a combination of
genetic, environmental, and lifestyle factors. While most cancers
are sporadic, a significant portion—estimated at 5-10%-—arises
from inherited genetic mutations that increase susceptibility to
certain types of cancer. These hereditary cancer syndromes
involve specific genetic alterations that are passed down within
families, often leading to early-onset cancers. This article
provides an overview of the most well-known hereditary cancer
syndromes, their underlying genetic their
implications for prevention and treatment.

causes, and

Hereditary cancer syndromes

Hereditary cancer syndromes occur when mutations in specific
genes predispose individuals to develop cancer. These mutations
are typically present in every cell of the body from birth and
increase the risk of developing particular types of cancer. Most of
these genetic changes are inherited in an autosomal dominant
manner, meaning that inheriting a single copy of the mutation
from either parent is sufficient to increase cancer risk.

Advances in genetic testing have made it easier to identify
individuals with hereditary cancer syndromes, allowing for early
detection and proactive management. Identifying these genetic
predispositions helps patients make informed decisions about
lifestyle modifications, and preventive

cancer screening,

treatments.

Key hereditary cancer syndromes

Several hereditary cancer syndromes are well-documented, with
specific genes implicated in each. Some of the most common
syndromes include:

Hereditary Breast and Ovarian Cancer syndrome (HBOC):
HBOC is one of the most wellknown hereditary cancer
syndromes, primarily associated with mutations in the BRCAI
and BRCA2 genes. Individuals with these mutations face a
significantly elevated risk of breast and ovarian cancers. BRCA

mutations are also linked to other cancers, including prostate
and pancreatic cancer. Preventive strategies for HBOC include
regular prophylactic lifestyle
adjustments.

screening, surgeries, and

Lynch syndrome: Lynch syndrome, also known as Hereditary
Non-Polyposis Colorectal Cancer (HNPCC), is caused by
Mutations in Mismatch Repair (MMR) genes such as MLHI,
MSH2, MSH6, and PMS2. Individuals with Lynch syndrome
have a heightened risk of colorectal cancer, as well as
endometrial, ovarian, stomach, and other cancers. For those
with  Lynch syndrome, screening and  periodic
colonoscopies are essential for early detection. The syndrome
can often be detected through genetic testing of individuals with
a family history of colorectal or endometrial cancer.

early

Li-Fraumeni syndrome: Li-Fraumeni syndrome is a rare vyet
severe cancer predisposition syndrome associated with mutations
in the TP53 gene, which is critical for cell cycle regulation and
DNA repair. Individuals with Li-Fraumeni syndrome are at risk
multiple cancers, including
leukemia, and brain tumors, often at a young age. Given the
broad range of cancer risks, surveillance strategies for this
syndrome include regular imaging and screening for multiple
cancer types.

Familial Adenomatous Polyposis (FAP): FAP is caused by
mutations in the APC gene and leads to the development of
hundreds to thousands of polyps in the colon and rectum.
Without intervention, these polyps will almost invariably
progress to colorectal cancer. Individuals with FAP typically
begin to develop polyps in their teenage years. Prophylactic
colectomy (surgical removal of the colon) is often recommended
to prevent colorectal cancer in individuals with this syndrome.

von Hippel-Lindau disease (VHL): VHL disease is associated
with mutations in the VHL gene and predisposes individuals to
various cancers and benign tumors,
carcinoma, pheochromocytomas, and hemangioblastomas of the
brain and spinal cord. Regular screening for kidney and other
tumors is important for early intervention.

for sarcomas, breast cancer,

including renal cell
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Implications for prevention and treatment

Understanding genetic predispositions to cancer has significant
implications for both patients and healthcare providers. Genetic
counseling is critical for individuals with a family history of
cancer, allowing them to make informed choices about genetic
testing, surveillance, and preventive options. In addition,
tailored surveillance plans, risk-reducing surgeries, and lifestyle
changes can reduce cancer risk and improve early detection for
those at high risk.

Targeted therapies have also emerged as promising treatments
for individuals with certain hereditary cancers. For example,
PARP inhibitors, a class of drugs that disrupt DNA repair, are
effective in treating BRCA-related cancers. These targeted
therapies offer personalized treatment options that align with
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the genetic profile of the cancer, improving outcomes and
reducing adverse effects.

CONCLUSION

Hereditary cancer syndromes underscore the role of genetics in
cancer development, and understanding these syndromes allows
prevention, early detection, and tailored
With in genetic testing and

counseling, individuals with hereditary cancer syndromes have

for proactive
treatments. advancements
more options for managing their cancer risk. As research
continues, new insights into genetic predispositions to cancer
will further enhance our ability to provide personalized and
effective care, bringing hope to those at increased risk of
hereditary cancers.
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