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Using Genetic Engineering in Treating Human Diseases
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Abstract

The advent of genetic engineering has allowed for an unprecedented level of modification of
biological systems, including humans. Several works have been done on genetic engineering
with a major focus on its biomedical importance, ranging from diagnosing disease conditions,
medical treatment improvement, and production of vaccines and other useful drugs. This
paper is the examination of current and potential genetic engineering technologies for
combating human diseases. It covers the basic workings and mechanisms of modern genetic
technologies, the current applications in the COVID-19 pandemic, ongoing clinical trials, and

the future potential of genetic engineering in treating a variety of diseases.

Key words: genetic engineering, COVID-19, potential genetic engineering technologies.

Introduction

Genetic engineering is a technology in which DNA is inserted, deleted, modified, or replaced
in the genome. Genome editing has enabled us to expound on the contribution of genetic
manipulation to diseases by assisting the creation of precise cellular models of disease
progression and has begun to show great potential in many fields, from basic research to

applied technology and research.

Main Text

The ubiquitous appeal of gene manipulation and subsequent therapy lies in its potential to
permanently repair the disease-causing DNA sequence, thus preventing the need for further
treatment.

In past years, the new and versatile genome-editing technologies have provided researchers
with the ability to quickly and cheaply introduce sequence-specific modifications into the
genomes of a variety of cell types and organisms.

Before the emergence of technologies like engineered nucleases, genetically modifying
mammalian cell lines was a long labour, expensive, and limited to labs with specialized
equipment. But, with the discovery of cost-effective and user-friendly gene-editing
technologies, custom cell lines with almost any genomic modification can now be generated
in weeks.

Modern genetic manipulation technologies are based on nuclease systems for generating
targeted cleavages in DNA. Initially, there were two principal methods - zinc finger nucleases
(ZFNs), and TALENS. The last and the most recent one is the CRISPR CAS9 system.

CRISPR technologies were founded based on analyses of bacterial genomes that provide

adaptive immunity to bacteria providing a defence mechanism against viral genetic elements.



Scientists discovered that the DNA in these bacteria contained many short palindromic
sequences. In the bacteria, these short palindromic sequences flanked segments of DNA from
a virus that had previously infected the cell.[Figure 1] Basically, every time a bacterium was
infected with a virus (and survived the infection); the bacterium saved a bit of the viral DNA
by inserting it between the palindromic DNA sequences. [1,2]

CRISPR technology can be applied in both drug discovery and therapeutic treatments.

1. In drug discovery, CRISPR/Cas9 allows us to rapidly screen for the activity of
different genes or functional domains of proteins e.g. identify active oncogenes that are
responsible for cancer.

2. There are two major ways crisper can be used to promote therapeutic healing in
humans.

a. One is in manipulating genes to turn them “on or off” within people.

b.  Another is to take certain components out of a body, changing them with CRISPR,
and then putting them back in which can edit people’s genes so that within their own tissues
those genes can either be turned “on or off”.

The implications are huge. There are almost 7,000 single-gene-defect diseases that can
theoretically, be successfully treated with CRISPR including but not limited to Cancers, DMD,
CVS disorders, Sickle Cell Anaemia, Thalassemia, and Neurological disorders.

CRISPR is also being used to develop antibiotics for multi-drug resistant(MDR) pathogens.

In the times of the current pandemic, the CRISPR/CAS9 system has been developed to detect
the COVID-19 Virus with great precision and higher sensitivity. It is being implemented as a
system names SHERLOCK and is in the approval phase for over 20 countries.[3]

There are countless ongoing clinical trials of CRISPR in treating human diseases[Table 1].
Including but not limited to:-

a) the University of Pennsylvania began a study evaluating the safety of using CRISPR
for patients with multiple myeloma, melanoma, and sarcoma.[4]

b) CRISPR Therapeutics treatment of sickle cell disease, beta-thalassemia. [5]

c¢) Oregon Health and Science University use CRISPR-Cas9 to target a mutation in viable
human embryos that causes the thickening of heart muscles.[6]

d)China has been conducting human trials using CRISPR to combat various cancers,

HIV, and HPV[7]

With the high demand for organ transplants and no supply to match it, xenotransplants and
autotransplants could be the solution for many sick patients waiting for an organ transplant in
the coming decades. Xenotransplantation is the act of transplanting another animal’s cells,
tissues, or organs to a human recipient. Meanwhile, autologous transplant takes it a step
further. It is the act of transplanting an individual’s cells, tissues, or organs to the same human,
after performing genetic manipulations and growing them in-vitro.

Conclusion:

The potential for gene therapy to address human disease has been evident for some years, and

much progress has been made in its applications. Key advances include the development of



techniques for generating molecular tools for cutting the DNA of genomes in specific places to
allow targeted alterations in the DNA sequence. Over recent years, several such methods have
been introduced and used effectively in clinical applications. The potential for such genome
editing technologies is huge. CRISPR/Cas has already shown great potential in generating
disease models and correcting monogenic disease mutations. We might be less than a couple
of decades away from curing any genetic disorders, cultivating and harvesting in-vitro organs

for autologous or xenotransplants.
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Abstract

Modern medicine, characterised by the enormous impact of rapid advances in science and
technology . These advances have enhanced the doctor’s professional capabilities and has made
the practice of medicine more intellectually challenging as well as professionally satisfying. It
has also made medicine more complex and demanding . There are many problems that modern
medicine have impacted on human health and society which has to be solved in the upcoming
period of time in order to lead a healthy life . Here are some of major problems of modern

medicine and how to manage it .
Introduction

The definition of modern medicine can be “A medical system where doctors and others
healthcare or paramedical professionals treats symptoms and diseases usings drugs, radiation
and surgery .

“Wherever the art of Medicine is loved, there is also a love of Humanity. "Declare the past,
diagnose the present, foretell the future.” HIPPOCRATES ( Father of modern medicine).
Selecting the key problems in medicine :

J Diagnostic problems.

o Lacking access to health.

J Less coverage of medicine knowledge.

J Economical or drug cost problem.

J Technological problems in medicine.
Diagnostik problems

Diagnostic error is any mistake or failure in the diagnostic process leading to a misdiagnosis, a
missed diagnosis or a delayed diagnosis.This may include any failure in timely access to care;
elicitation Or interpretation of symptoms,signs Or laboratory results.

"We all expect to be helped, not harmed, when we take medication".
"Preventing errors saves money and saves lives". Keller

Lacking access to heath:

The people living in rural areas or underdeveloped areas face many problems in order to get
good access to medical services than urban areas .A variety of elements contribute to these
problems . Rural hospitals are smaller, a lower proportion of board certifired physician on their
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medical staffs , have fewer intensive care beds and are less likely to have contact with Health

Maintenance Organization (HMO).
Solutions :

o “Taking healthcare to streets” like using small ambulance van with all the

necessary medication and machines with less cost so that people can get easy access to services.
This services should not only provided in rural areas but also in local areas also.
J Government should built large hospitals with large number of ICU beds and

make more physician staff available in rural hospitals.

Technological problems in medicine:

Technology provides benefits to patients, but it also brings significant risks that can threaten
patient safety.Each hazard met 1 or more of the following criteria: It has resulted in injury or
death; it has occurred frequently; it can affect a large number of people; it has been widely
publicized; and there must be steps that hospitals can take to lessen the risks. I would like to
mention some of technological hazards which riskpatients life over here .

1. "Alarm fatigue" hazards.
Alarms on medical devices, such as infusion pumps, ventilators, and dialysis units, are designed
to warn of potential dangers to patients. But alarms can contribute to adverse events.One major
reason is "alarm fatigue." The staff may become desensitized to the frequency with which

alarms are sounded and become complacent, delaying needed action.
Solution :

To reduce alarm-related incidents, ECRI recommends, "Establish protocols that ensure that
each alarm will be recognized, that the appropriate caregiver will be alerted, and that the alarm
will be promptly addressed." Hospitals should determine who is responsible for responding to
alarms and notify them.

"In a noisy ICU, it's easy for a clinician to miss one." keller.
2. "Surgical Fires ":

There are an estimated 600 surgical fires in the United States each year, almost all avoidable.
They can cause fatal airway burns and facial disfigurement.To avoid surgical fires, each
member of the surgical team must understand the role played by oxidizers, ignition sources,
and fuels in the operating room.

Solution :

Implement a surgical fire prevention program. To minimize the risks of oxygen-enriched
atmospheres, implement new clinical recommendations on oxygen delivery. Discontinue the

practice of open delivery of 100% oxygen during head, face, neck, and upper chest surgery.

"We emphasize the need for team members to speak up if they have any doubt." Keller
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LESS COVERAGE OF MEDICINE KNOWLEDGE :

Due to high cost of medicine people try to cure their diseases at home itself because they know
if they go hospitals it will cost more which on daily bases they cant afford may be due low
income or many other reasons .So they take medicine like for headache paracetemol ,unaware
of the reason for the headache,may be this headache can be normal or may be indication of

severe problem. So government should provide more compaign on medicine knowledge .

Atleast one member in a family should be taught the basic knowledge about medication and
their side effects.

Each family should be provided with basic medical aid kit.

To those people who cannot reach the hospital on time ,they should be given more knowledge
about telemedicine .Telemedicine is the distribution of health related services and information
via electronic information and telecommunication technologies. It allows long distant patients
and clinician contact ,care,advice,remainder,education,intervening and monitoring.when
rural setting,lack of transport, lack of mobility, decreased funding, or lack of staff restrict access
to health ,telemedicine can brigde the gap.

ECONOMICAL OR DRUG COST PROBLEM :

Prescription drugs prices are rising more than 4 times faster than the wages. I have seen
mothers coming to the pharmacy so relieved that finally gotten the diagnosis of the problem
of the sick child only to find out that they can't afford the prescribed medicine. People's life
can be transformed by getting right medication at the right time and the difference between
them isn't just economic status but often luck like one family can afford prescribed drugs and
one family not and with no clear way on how to get better information, a better shake from

the system.

Why is it tat we can book travel to any city in the world, find every flight and their prices in
a matter of seconds, but we can't just as quickly and easily compare options and prices for
managing a medical conditions? . People's are paying much more money than they needed to,
which is due to lack of information available to them. If we flip back to the travel analogy for
a moment, we have soo many options like to save money we can take a transit and even we
have a choice of business or economic class. Similarly how you make your pharmaceutical
journey from illness to wellness should be your choice and you should be able to see your
options quickly and clearly. By this way of comparing and getting right medicine with less cost
can save soo much money. Now people no longer has to choose paying rents or buying
medications. So the final conclusion is giving patients the power to see all of their medication
options and the associated prices in seconds, without ever stepping foot in the pharmacy. With
access the right information at the right time, our healthcare system can be simpler, cheaper,

and more effective. It should be. It needs to be. There are some other solutions :

23



» Establish reliable diagnosis by minimum examinations and decisive economical
problems solving will be achieved by training users to e signs.

* Cut costs by negotiating lower prices for physicians and hospital services

* Reduced utilization of some services.

» Substituted equally effective care but less expensive therapies .
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