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Abstract 

CRISPR-Cas9 has changed the field of biology because it can change genomes with incredible 

speed and accuracy. CRISPR applications in zoology are growing quickly and are giving 

scientists new ways to solve important problems in species conservation. new ways to use 

CRISPR to protect biodiversity, mainly in genetic rescue, managing rare species, and getting 

rid of organisms that are invasive or spread disease. There are many examples of how CRISPR 

has helped endangered species by making them more resistant to disease, boosting genetic 

diversity, and restoring healthy genes. In the same way, gene drive technologies can help 

control mosquitoes and other vectors, but they also raise social and environmental concerns. 

This method could change the field of conservation science by making it possible to manage 

animal health, population viability, and ecosystem balance in a way that is always changing. 

Before genome editing is used in wild populations, it is important to think carefully about the 

risks to the environment, the rules that govern it, and how the public feels about it. the pros and 

cons of using CRISPR as a new way to protect species in the Anthropocene by combining 

existing research with conservation uses. 
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Introduction 

Within the context of the Anthropocene, researchers who study biodiversity are confronted 

with novel and unanticipated challenges. As an illustration, the amount of biodiversity that is 

being lost is occurring at a much faster rate than was previously believed. This is due to the 

loss of habitat, climate change, invasive species, and new diseases. Even if protected areas, 

growing animals in captivity, and restoring habitats are still highly important, the scale and 

pace of species losses are getting too fast for the previous ways of safeguarding them. This is 

the case even though these methods are still becoming increasingly vital. In addition to other 

developments in molecular biology, the introduction of new techniques for altering genomes 

has made it possible to develop novel approaches to resolving these issues. One example of a 

new technique that is gaining popularity is the CRISPR-Cas9 system. Because of these, it is 

now feasible to modify the genetic material of a wide variety of organisms in a manner that is 

both speedy and straightforward yet precise. CRISPR-Cas9 is a component of the adaptive 

defensive system that bacteria possess, and it enables the modification of DNA sequences in a 

precise and selective manner. Due to the fact that it can be utilized in a wide variety of fields, 

it has brought about significant changes in the fields of ecology, zoology, medicine, and 

agriculture. The application of CRISPR technology in the field of species conservation enables 

the development of novel approaches to address issues such as genetic bottlenecks, disease 
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susceptibility, and population viability. These are all factors that play a significant role in 

determining whether or not an endangered species will be able to survive or become extinct. 

To this point, researchers have investigated the ways in which it could be utilized to correct 

deleterious mutations in endangered species, increase genetic variation in small populations, 

and reduce the likelihood that individuals would contract diseases that wipe out entire 

populations, such as the chytrid fungus in amphibians or viruses in mammals. CRISPR is used 

in gene drive systems, which are another interesting new area of research. These systems 

employ CRISPR to change the way traits are passed down through populations, which speeds 

up the spread of particular traits through populations. There is a lot of interest in this strategy 

because it has the potential to be utilized in the elimination of mosquitoes, which are 

responsible for the spread of diseases such as malaria, or in the management of invasive species 

that cause damage to the environment. In spite of the fact that these innovations hold a great 

deal of potential, they are responsible for a great deal of problems in terms of the environment, 

ethics, and the government. The possibility of accidentally altering genes, the impact on species 

that were not intended, and the fact that gene drives cannot be undone once they have been 

released into the wild are some of the factors that contribute to these risks. The field of 

conservation science is undergoing a paradigm shift as a result of the application of CRISPR 

in zoology. This shift involves the transition from reactive to proactive strategies that are based 

on genetics. Nevertheless, in order for it to be successful, it is necessary to bring together in a 

multidisciplinary setting the fields of molecular biology, ecology, ethics, and politics. The 

applications of CRISPR that have recently emerged in the field of zoology are being 

investigated in order to determine the revolutionary advantages and difficulties associated with 

modifying genomes in conservation settings. It is intended to demonstrate that CRISPR is 

beneficial to the preservation of biodiversity while simultaneously reducing ecological 

uncertainty by presenting case studies, analyzing risks and benefits, and providing ethical 

deployment methods. 

Technologies that use genes in zoology 

Gene drive technology is a powerful and controversial way to use CRISPR in zoology because 

it can change the genes of whole groups in just a few generations. In the normal way of 

inheritance, only about half of an organism's children get its alleles. Gene drives use CRISPR-

Cas9 to tip inheritance in favor of a certain genetic trait, making sure that it is passed down to 

almost all heirs. This method lets changed traits spread quickly through natural populations, so 

it can be used to find ways to control invasive species, get rid of disease-carrying organisms, 

and restore ecosystem balance, among other important conservation issues. 

 

Concept and Mechanism of Gene Drives 

CRISPR-Cas9 is used to cut and paste a desired genetic element into a certain area of DNA. 

This is how gene drives work. The gene drive construct adds the tools to copy onto the 

homologous chromosome, which turns heterozygous people into homozygous people. This 

means that almost all of their children will receive the changed trait. Because of this unfair 

inheritance, gene drives can get around natural selection and quickly spread through 

populations, even if the trait does not directly improve survival. 
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Applications in Controlling Invasive Species 

Invasive species are one of the biggest problems with biodiversity because they can mess up 

ecosystems and even beat out local species. Gene drives can also be used to add traits that 

reduce or get rid of invading populations. By choosing individuals that are not able to 

reproduce, gene drives could be used to stop rodent populations from growing on islands where 

they are already present. Gene drives may also be able to change important parts of an invasive 

insect's life cycle or make it less fertile. Gene drives are a good, selectively invasive alternative 

to chemical control and culling, which are two methods of eradication that are hard to use, 

expensive, and bad for the environment. 

 

Potential for Managing Disease Vectors 

Gene drive research has also grown thanks to the study of diseases spread by vectors. Gene 

drive programs have tried to reduce the number of mosquitoes that carry diseases like Zika, 

dengue, and malaria or change them so they can not carry those viruses. When gene drives are 

used for zoological conservation, they might lower the number of diseases that affect whole 

animal populations. For example, avian malaria threatens Hawaiian honeycreepers, and chytrid 

fungus hurts amphibians. Gene drives may help endangered species because they lower the risk 

of disease, which can keep populations stable and make them stronger. 

 

Ecological Risks and Challenges 

Gene drives provide a number of compelling ethical and environmental concerns, despite the 

fact that they offer a tremendous deal of potential. The release of self-propagating genetic 

constructs into the wild has the potential to result in unintended consequences, such as the 

evolution of resistance, the occurrence of off-target effects, and the influence on species that 

are not the intended targets. Getting rid of all of the invasive species and disease vectors in an 

ecosystem at once can throw food webs and other processes out of whack. Invasive species and 

disease vectors play intricate roles in ecosystems. In the event that gene drives were to escape 

into unintended locations as a result of gene flow between populations, it might be difficult to 

restrain them once they have been initiated.  

When it comes to the conservation of zoological species, gene drives present both remarkable 

opportunities and formidable challenges simultaneously. The possibility of population 

reshaping presents new approaches to the control of invasive species and illnesses; nonetheless, 

there is a need to conduct a comprehensive assessment of the risks connected with ecological 

imbalance, ethical challenges, and governance gaps. For the development and deployment of 

gene drives in a responsible manner, it is necessary to conduct scientific research that is open 

and transparent, receive extensive participation from stakeholders, and adhere to stringent 

international regulatory frameworks. The implementation of these strategies will guarantee that 

conservation objectives are met without compromising the integrity of the environment. 

Conclusion 

CRISPR-Cas9, which is considered to be one of the most innovative techniques in 

contemporary biology, enables genome editing to be carried out with exceptional efficiency 



Main Issues of Pedagogy and Psychology (MIOPAP) 

ISSN: 1829-1295 

Volume-4, Issue-1 (Jan - June 2026) 
 

243 
 

and precision. This, in turn, opens up new paths for research in the field of zoology and the 

conservation of endangered species. A number of potential applications can be found for it, 

including as the rescue of populations that are genetically vulnerable, the repair of deleterious 

mutations, the development of resistance to illness, and the enhancement of genetic variety. 

Gene drive technologies, which enable the rapid transmission of desirable characteristics 

through wild populations, have made it feasible to provide new opportunities for the 

management of invasive species and the reduction of the impact of illnesses that affect wildlife. 

Molecular interventions that can get to the root of the issue are becoming increasingly popular 

as a result of all of these recent developments, which represent a significant shift away from 

the traditional methods of protecting biodiversity. However, there are significant worries over 

the power of CRISPR from an ethical, ecological, and governmental standpoint. The 

application of such technologies to wild populations requires caution due to the irreversibility 

of gene drives, the possibility of upsetting species that are not the intended targets, and the 

possibility of unanticipated off-target repercussions occurred. Conversations that are open and 

honest about the potential benefits and ecological uncertainties of CRISPR are necessary for 

stakeholders, politicians, and local populations involved in conservation to have in order to 

make decisions that are educated and appropriate. In addition, it is of the utmost need to 

construct robust international regulatory frameworks in order to ensure that the practical 

applications of CRISPR in zoological research comply to the norms of prudence and are 

affected by a variety of perspectives. When everything is taken into consideration, CRISPR 

appears to present the field of conservation biology with both opportunities and challenges. In 

the event that it is developed and utilized with caution, it has the potential to enhance the 

ongoing conservation efforts, make species more resistant to extinction, and shield ecosystems 

from the increasing influence of people. When it comes to the future of CRISPR in zoology, 

the importance of ethical understanding, ecological knowledge, and international cooperation 

will be on par with the importance of scientific advancement. Because of its potential to become 

an effective weapon in the fight to preserve biodiversity in the Anthropocene period, CRISPR 

has the potential to become an effective tool when it is utilized responsibly. 
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