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INTRODUCTION
Mutations are changes in the genetic code of an organism 
that can have both negative and positive effects. While 
many mutations can lead to genetic diseases and disorders, 
some dangerous mutations can also have unexpected 
benefits. This includes mutations that provide protection 
against infectious diseases or can be used to develop new 
treatments for genetic disorders. In this article, we will 
explore how dangerous mutations can have unexpected 
benefits and how researchers are studying them to develop 
new treatments for genetic diseases and disorders [1, 2]. 
These changes can happen spontaneously or can be induced 
by environmental factors such as exposure to radiation 
or toxins. While mutations are typically associated with 
genetic diseases and disorders, they are actually a normal 
part of the process of evolution and can sometimes lead 
to beneficial adaptations. Dangerous mutations can be 
harmful and lead to genetic diseases and disorders, they 
can also have unexpected benefits. In some cases, these 
mutations can provide protection against infectious 
diseases, while in other cases they can be used to develop 
new treatments for genetic disorders. It is important for 
researchers to continue studying mutations and their 
effects, in order to fully understand their potential benefits 
and drawbacks [3].

DISCUSSION
One interesting aspect of mutations is that they can 
occur at different rates in different parts of the body. This 
means that mutations can create genetic diversity within 
an individual, and that different cells or tissues may have 
different genetic profiles. For example, recent studies have 
shown that mutations can vary significantly between 
different tissues in the human body [4, 5] In one study, 
researchers sequenced the genomes of multiple tissues from 
the same individuals and found that somatic mutations 
(mutations that occur in non-reproductive cells) varied 
widely between different tissues, with some tissues showing 
significantly higher rates of mutation than others. The 
study also found that the pattern of mutations in different 
tissues was influenced by factors such as age and exposure 
to environmental toxins. For example, lung tissue from 
smokers had a significantly higher rate of mutations than 
lung tissue from non-smokers. Another recent study found 
that mutations can also vary between different cells within 
the same tissue. The study sequenced the genomes of 
multiple cells from the same tissue and found that each 
cell had a unique pattern of mutations. This means that 
even within a single tissue, there can be significant genetic 
diversity. These findings have important implications 

Mutations are changes in the genetic code that can lead to harmful 
effects, such as genetic diseases and disorders. However, some 
dangerous mutations can also have unexpected benefits. For example, 
the sickle cell mutation provides protection against malaria, and the 
CCR5 mutation provides protection against HIV. Researchers are also 
exploring how dangerous mutations can be used to develop new 
treatments for genetic disorders, such as using a mutation associated 
with Huntington's disease to develop new cancer treatments. While 
dangerous mutations can have negative effects, it is important to 
continue studying their potential benefits in order to fully understand 
their impact on human health.

Keywords: Mutations; Genetic code; Harmful effects; Genetic disease; 
Sickle cell mutation; Malaria

AB
ST

RA
CT

AUTHORS’ CONTRIBUTION: (A) Study Design · (B) Data Collection . (C) 
Statistical Analysis · (D) Data Interpretation · (E) Manuscript Preparation 
· (F) Literature Search · (G) No Fund Collection

4 (12) 2023 : 001-003 • Expert Review

mailto:Logan_gp@gmail.com


2 −

4 (12) 2023: 001-003©
 Biomedical Sciences

for our understanding of genetic disease and cancer. For 
example, they suggest that mutations that occur in certain 
tissues may be more likely to lead to the development of 
cancer or other diseases. They also suggest that treatments 
that target specific tissues or cells may be more effective 
than treatments that target the entire body. In addition to 
their medical implications, these findings also have broader 
implications for our understanding of evolution and 
genetics. They suggest that mutations can create significant 
genetic diversity within an individual, and that different 
parts of the body may be subject to different evolutionary 
pressures [6, 7].
Mutations are changes in the genetic code of an organism 
that can occur spontaneously or can be induced by 
environmental factors. While mutations are often 
associated with genetic diseases and disorders, they can also 
have several advantages. Here are some examples:
1. Genetic diversity: Mutations can create genetic 

diversity within a population, which is essential for the 
survival and adaptation of a species. The more genetic 
diversity there is in a population, the more likely it is 
that some individuals will be able to survive and thrive 
in changing environments.

2. Evolution: Mutations are the basis of evolution. Over 
time, beneficial mutations can accumulate and lead to 
the emergence of new species, while harmful mutations 
are removed from the gene pool. This process allows 
species to adapt to changing environments and evolve 
over time.

3. Drug resistance: Some mutations can confer 
resistance to drugs and other chemical agents. This is 
particularly important in the field of medicine, where 
drug-resistant bacteria and viruses can be a major 
problem. Mutations that allow organisms to resist 
antibiotics or other drugs can help them survive and 
reproduce in the presence of these substances.

4. Beneficial adaptations: Some mutations can confer 
beneficial adaptations that improve an organism's 
ability to survive and reproduce. For example, a 
mutation that allows a plant to grow in an area with 
low water availability can be a significant advantage, 
while a mutation that improves an animal's ability 
to hunt or avoid predators can increase its chances of 
survival.

5. Genetic research: Mutations can be useful in genetic 
research. By studying mutations in model organisms, 
researchers can gain insights into the function of 
genes and how they interact with each other. This 
information can be used to develop new treatments 
for genetic diseases and disorders.

Mutations are changes that occur in the genetic code of 
an organism. While many mutations can be harmful and 
lead to genetic diseases and disorders, some mutations can 
have unexpected benefits. This includes mutations that are 
dangerous to humans, which can also have advantages in 
certain contexts [8].
One example of a dangerous mutation that can have 
beneficial effects is the sickle cell mutation. Sickle cell 
disease is a genetic disorder that affects the shape of red 

blood cells, causing them to become stiff and sticky. 
This can lead to a variety of health problems, including 
anemia, pain, and increased risk of infections. However, 
the sickle cell mutation is also beneficial in certain contexts. 
It provides protection against malaria, a parasitic disease 
that is transmitted by mosquitoes. Individuals who carry 
the sickle cell mutation are less likely to develop severe 
forms of malaria, which can be fatal. Another example of 
a dangerous mutation that can have benefits is the CCR5 
mutation. This mutation provides protection against HIV, 
the virus that causes AIDS. Individuals who carry the 
CCR5 mutation are less likely to become infected with 
HIV, and those who do become infected tend to have a 
slower progression of the disease. Researchers are also 
studying how dangerous mutations can be used to develop 
new treatments for genetic diseases and disorders. For 
example, a recent study found that a mutation associated 
with Huntington's disease, a debilitating neurological 
disorder, may actually provide protection against certain 
types of cancer. The researchers are now exploring whether 
this mutation could be used to develop new cancer 
treatments [9].
Overall, while dangerous mutations can be harmful and 
lead to genetic diseases and disorders, they can also have 
unexpected benefits. In some cases, these mutations can 
provide protection against infectious diseases, while in 
other cases they can be used to develop new treatments 
for genetic disorders. It is important for researchers to 
continue studying mutations and their effects, in order to 
fully understand their potential benefits and drawbacks. 
Overall, mutations can have several advantages, including 
genetic diversity, evolution, drug resistance, beneficial 
adaptations, and genetic research. While mutations can also 
have negative effects, such as genetic diseases and disorders, 
it is important to remember that they are a natural part 
of the process of evolution and can sometimes lead to 
positive outcomes. Overall, the study of mutations across 
the human body is an exciting and rapidly evolving field. 
By shedding light on the complex patterns of mutation 
that occur within our bodies, researchers are deepening our 
understanding of genetics, disease, and evolution [10].

CONCLUSION
In conclusion, while mutations are often associated with 
negative effects, such as genetic diseases and disorders, 
some dangerous mutations can also have unexpected 
benefits. This includes providing protection against 
infectious diseases, such as malaria and HIV, and being 
used to develop new treatments for genetic disorders. As 
researchers continue to study mutations and their effects, 
we may discover new ways in which these mutations can 
be harnessed for the benefit of human health. Therefore, 
it is important to continue exploring the potential benefits 
of dangerous mutations while also being mindful of their 
potential risks, while mutations are often associated with 
negative effects such as genetic diseases and disorders, 
some dangerous mutations can also have unexpected 
benefits. This includes mutations that provide protection 
against infectious diseases or can be used to develop new 
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treatments for genetic disorders. As researchers continue 
to study the effects of mutations, they may uncover new 
ways to use dangerous mutations for positive outcomes in 
human health. It is important to understand the potential 
benefits and drawbacks of mutations in order to develop 
effective treatments for genetic diseases and disorders. 
Overall, studying mutations can provide valuable insights 
into the workings of the genetic code and its impact on 
human health.

RE
FE

RE
N

CE
S

1. Jaeken J, Matthijs G. CDG nomenclature: time for a change. 
Biochim Biophys Acta.2009; 1792(1): 825-826.

2. Ahmad W, Zaidi SH. Novel mutations in the EXT1 gene in two 
consanguineous families affected with multiple hereditary exostoses 
(familial osteochondromatosis). Clinical Genetics.2008; 66(2): 144-151.

3. Conrad EU, Raskind WH. (1994) the natural history of hereditary 
multiple exostoses. J Bone Jt Surg.1994; 76(2): 986-992.

4. Ervasti H, Kinnunen J. (2000) Chondrosarcoma in a family with 
multiple hereditary exostoses. The Journal of Bone and Joint 
Surgery. British Volume.2000; 82(5): 261-266.

5. Dormans JP. Manifestations of hereditary multiple exostoses. J Am 
Acad Orthop Surg. 2005; 13(2): 110-120.

6. Zak BM, Crawford BE, Esko JD. Hereditary multiple exostoses 

and heparan sulfate polymerization. Biochim Biophys Acta-Gen 
Subj.2002; 1573(4): 346-355.

7. Legeai-Mallet L. A gene for hereditary multiple exostoses maps to 
chromosome 19p. Hum Mol Genet. 1994; 3(5): 717–722.

8. De Vera MA, Heslip TR. Evaluation of the anatomic burden of 
patients with hereditary multiple exostoses. Clin Orthop Relat Res. 
2007; 462(4): 73-79.

9. Heutink P, de Vries BB. Assignment of a second locus for multiple 
exostoses to the pericentromeric region of chromosome 11. Hum Mol 
Genet.1994; 3(5): 167-171.

10. Badie-Mahdavi H, Yamaguchi Y. (2012) Autism-like socio-
communicative deficits and stereotypies in mice lacking heparan 
sulfate. Proc Natl Acad Sci.2012; 109(4): 5052-5056.

ACKNOWLEDGMENT
None

CONFLICT OF INTEREST
No conflict of interest to declare about this work.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3917312/#:~:text=Since this nomenclature is based,Golgi or Golgi%2Dassociated proteins.
https://www.sciencedirect.com/science/article/abs/pii/S0378111912008128
https://www.sciencedirect.com/science/article/abs/pii/S0378111912008128
https://www.sciencedirect.com/science/article/abs/pii/S0378111912008128
https://www.sciencedirect.com/science/article/abs/pii/S0378111912008128
https://www.sciencedirect.com/science/article/abs/pii/S0378111912008128
https://www.researchgate.net/publication/12561848_Chondrosarcoma_in_a_family_with_multiple_hereditary_exostoses
https://www.researchgate.net/publication/12561848_Chondrosarcoma_in_a_family_with_multiple_hereditary_exostoses
https://www.researchgate.net/publication/12561848_Chondrosarcoma_in_a_family_with_multiple_hereditary_exostoses
https://www.ncbi.nlm.nih.gov/books/NBK1235/
https://www.sciencedirect.com/science/article/abs/pii/S0304416502004026
https://www.sciencedirect.com/science/article/abs/pii/S0304416502004026
https://www.sciencedirect.com/science/article/pii/S0002929707643158
https://www.sciencedirect.com/science/article/pii/S0002929707643158
https://www.researchgate.net/publication/6248822_Evaluation_of_the_Anatomic_Burden_of_Patients_with_Hereditary_Multiple_Exostoses
https://www.researchgate.net/publication/6248822_Evaluation_of_the_Anatomic_Burden_of_Patients_with_Hereditary_Multiple_Exostoses
https://www.researchgate.net/publication/15037276_Assignment_of_a_second_locus_for_multiple_exostoses_to_the_pericentromeric_region_of_chromosome_11
https://www.researchgate.net/publication/15037276_Assignment_of_a_second_locus_for_multiple_exostoses_to_the_pericentromeric_region_of_chromosome_11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3323986/#:~:text=Our results demonstrate that heparan,and stereotypies characteristic for autism.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3323986/#:~:text=Our results demonstrate that heparan,and stereotypies characteristic for autism.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3323986/#:~:text=Our results demonstrate that heparan,and stereotypies characteristic for autism.

