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- Introduction

Fine particulate matter (PM) and pesticides are two of the most prevalent
environmental contaminants that have been shown to be harmful to expectant

women's health. The most common sources of fine particulate matter (PM) in modern
times, when environmental pollution and climate extremes are on the rise, maybe smog ar
* vehicle exhaust, but PM can also be found in less apparent places, such as road dust and sea
salt. As sugdgested by Rachel's article in Silent Spring, dichlorodiphenyltrichloroethane (DDT) i
* highly toxic, bioaccumulative, and persistent, with potentially harmful effects, despite claims
* that it has no adverse effects. Pesticides are indispensable to the evolution of agricultural
practices. The presence of fine particulate matter in a pregnant woman's
prenatal space, as well as pesticides in potable water and food, can have a significant impact o
the pregnant woman's physical health and the development of the fetus.

Fine particulate matter and maternal health

In the sixth update of the World Health Organization's fifth air quality database of more than
6,000 cities, published in 2022, it was discovered that, despite individual countries' efforts to
reduce particulate matter levels in the air, the vast majority of cities around the world are well
above the WHO's air quality guideline levels. In contrast, only about 17% of the total population
of the studied cities resides in urban areas with such air quality. In the meantime, accelerated
industrialization and GDP growth may lead to an increase in particulate emissions. Accordi
to data from 2000 to 2016, Monaco has the lowest average annual industrial PM2.5 emigmi
at 3,381 kg, while the United States has the highest at 4,721,297,957 kd. High emissions m
pose.a global health concern (Sarkodie et al.).

Fine particles (PM), usually characterized as PM2.5, have a mass concentration of less than 2.5
um, have a relatively small particle size and a large specific surface area, and have a higher
capacity to adsorb harmful substances, which makes it easier for heavy metals to enrich.
Particulate matter (PM) has long been of interest due to its greater impact on visibility. Recent
studies have found a relationship between PM exposure and adverse effects in pregnant women
correlation (Zhao et al.; Zhu et al.). The research indicates that PM enters the body through
three main routes: inhalation, ingestion, and skin contact (Caggiano et al.). PM enters the body
more extensively through the respiratory tract and accumulates in the fine bronchi and alveoli
of the respiratory tract or enters the bloodstream, causing a variety of respiratory and lung
diseases due to its smaller particle size. In addition, PM may leach through the interstitial areas
of the alveoli, and the various heavy metals present in PM can cause inflammation in the body.
Exposure of expectant women to PM2.5 in late pregnancy has been linked to a condition that
promotes inflammation in both the mother and the fetus. Heavy metals in the particulate
matter can cross the placenta, alter its function and gene expression, and be absorbed by the
fetus, indicating that particulate matter may be detrimental to fetal nutrition and development.
Environmental particulate matterlevels are positively correlated with birth weight and preterm
birth rates (Zhu et al.). The onset of asthma in neonates and pregnant women has been linked
to prenatal and postnatal exposure to PM (Jung et al.). Preterm birth and miscarriage have been
linked to premenstrual syndrome (Fried et al.).



Pesticides
and
maternal
health

Pesticides, which include a wide range of es, insecticides, and fungicides,
an integral part of modern agriculture and have considerably increased global food
production over the past four decades (Carvalho and security). Pesticides are
believed to be used in the production of nearly one-third of all commercially available
agricultural products (Zhang et al.). Approximately 3.5 billion kilograms of
pesticides are sprayed on agriculture annually, according to one study (Shattuck).

Due to the extensive use of pesticides, something negative has occurred.

It has been discovered that 74.8% of the world's agricultural territory (approximately 280 O00 km2) is
threatened by pesticide contamination (Tang et al.). Pesticide residues were detected in over fifty percent
of the examined coastal samples (Riascos-Flores et al.).

Pesticides are commonly used to eliminate pests and control weeds, but their toxicity to plants and
insects has prompted further research into their health risks to humans. Due to their high
bioaccumulation, toxicity, and persistence, pesticide residues can be found in water, air, soil, and food.
Due to their bioaccumulation, pesticides are transmitted along the entire food chain and accumulate,
posing a significant health risk.

According to one study, there are approximately 385 million cases of unintentional acute pesticide
poisoning (UAPP) annually, with approximately 11,000 fatalities (Boedeker et al.). Pesticides and their
metabolites have been detected both inside and outside of expectant women's bodies, according to a
number of recent studies. Significant quantities of pesticides and their metabolites have been detected in
the hair of pregnant women in France, indicating their exposure to and level of pesticide exposure
(Beranger et al.). Multiple pesticides were detected in the plasma of 83% of pregnant women examined,
with some correlation to pesticides detected in air samples during pregnancy (Whyatt et al.). In the urine
of expectant women, organophosphorus pesticide residues and their metabolites were detected (Ye et
al.). The lower birth weight of infants may be the result of pesticides' increased oxidative damage and
genotoxicity. Certain pesticides can reduce thyroxine levels, and prenatal pesticide exposure in expect
women can have detrimental effects on neurodevelopment (Chevrier et al.). As a consequence, pre,
women may need to be more cognizant of the prenatal effects and components of the environment.

t

Conclusion

In the preceding sections, we discovered that despite the implementation of new policies to
manage environmental pollutants in a variety of nations, environmental pollutants are on the
rise. This is especially true for pesticides, which are introduced each year in vast quantities
despite the silence on the issue of whether or not they are detrimental to human health. People
may envision haze when they think of fine particulate matter, but PMI10, PM2.5, and other forms
of environmental particulate matter can enter the body in a variety of ways. During pregnancy, a
woman is extraordinarily sensitive to her surroundings, including the air she breathes and the
he feeds. The increase in particulate matter (PM) and pesticide use may have contributed,
st in part, to the increased economic pressure associated with global health hazards for
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pr women.




Diagnosis and
treatment of pulmonary
tuberculosis

With the improvement of prevalent cognition ,people are more concerned about their
physical health , more and more people start to take health examination.
Unfortunately, a number of people find that they actually have pulmonary tuberculosis
in the physical examination. Facing with this unfamiliar disease, people may be
panicked and have no idea about it.In fact, as long as it is properly managed and
treated, pulmonary nodules are not terrible. So what is a pulmonary nodule? Lung
nodules refer to circular or irregular lesions with a diameter less than or equal to 3 cm
in the lungs, which can be manifested as shadows with increased density, and lesions
with clear or unclear boundaries. Lung nodules of different densities have different
malignhancy probabilities. According to the density of nodules, lung nodules are
divided into three categories: solid nodules, partial solid nodules and ground glass
density nodules. Among them, the malignant probability of some solid nodules is the
highest, followed by ground glass density nodules and solid nodules. (CJLC NCBI,
2016) .

Felt a little uneasy

Wang (Alias),36-years-old, was in his prime time of his life. Becaude of his poor family,
there’s no choice but work in a chemical plant in Fujian far away from his home. A month
ago, Wang had a cough and no fever. Wang only thought it was good to rest after work, but
his girlfriend thought it would be more reassuring to go to the local community hospital for
examination. After CT examination, it was found that Xiao Wang had multiple ground glass
nodules in his right upper lung, the largest being 0.6cm x 0.5cm. When he heard that
something was growing on his lung, Wang immediately thought he had lung cancer and
thought he had a terminal iliness. In order to further diagnose Wang, the doctor transferred
him to a higher hospital.

k\

Luck in misfortune

After referral to a higher-level hospital, the doctor performed an enhanced CT examination and
found that Xiao Wang had multiple ground glass nodules and irregular edges. After
communicating with the patient and family, the doctor decided to perform thoracoscopic wedge
resection of the right upper lung. Intraoperative cryopathology confirmed non-small cell lung
adenocarcinoma, carcinoma in situ. The mortality rate of the said lung cancer is extremely high,
but if the tumor/nodules can be removed before the IIA stage, the 5-year survival rate is very
impressive, reaching more than 60%, and the survival rate increases by 10% for each advanced
stage.



Diagnosis and
treatment of pulmonary
tuberculosis

Felt a little uneasy

Due to the minimal damage of thoracoscopic surgery, Xiao Wang recovered very well
and was able to communicate freely in less than two days. He even asked the doctor
for advice. There are so many kinds of lung nodules, do all of them need to be
operated on? Now only China has a staggering 100 million 20 million known lung
nodules. The doctor said: Not all lung nodules require surgery. The doctor will make a
comprehensive judgment based on density, size, shape, growth site and growth rate.
When lobulation, burrs, and pleural depression appear, it suggests that it may be
malignant. Some solid nodules with solid components > 50% often suggest the
possibility of malignancy. Most of the persistent ground glass nodules are malignhant,
and a high CT value indicates a high probability of malignancy. The role of tumor
markers is small, but when the PET-CT SUV value is greater than 2.5, the likelihood of
malignancy is relatively large. Finally, according to clinical information such as age,
occupation, smoking history and family history, a comprehensive decision is made. If
the probability of malignancy is small, then 3/6/12 months of follow-up can be made. If
the lung nodules develop towards malignancy, immediate surgery is recommended. If
the size and shape of the nodules remain unchanged or the nodules shrink after anti-
inflammatory treatment, then 12 months of follow-up can be continued. Finally, it is
recommended that people over the age of 40 who smoke more than 400 cigarettes per
year/who have smoked 400 cigarettes per year but have quit smoking for no more than
15 years, who are exposed to high-risk occupations (such as asbestos, chemical
industry), who have COPD, who have a family history of cancer People with long-term
exposure to kitchen, and people with secondhand smoke have low-dose CT screening
at least once a year :
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Intertidal seaweeds —
environmental and ecological
distribution

HiewEE-HIENESSH

Abstract:

Intertidal seagrasses are a diverse group of marine organisms that play an important
role in coastal ecosystems. This article examines the environmental and ecological
distribution of intertidal seagrasses, including their distribution patterns, ecological
functions and factors affecting their abundance and diversity. The article also
discusses the potential impacts of human activities on intertidal seagrasses and their
ecosystems.
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introduction:

Intertidal seaweeds are a group of marine algae that live in the intertidal zone, the
area between the high and low tide marks. They are important primary producers
and form the basis of many coastal ecosystems, providing food and habitat for a
wide range of marine organismes. Intertidal seaweeds are also important indicators of
environmental change, and their distribution and abundance are influenced by a
range of ecological and environmental factors.
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Distribution patterns:

Intertidal seaweeds have a complex distribution pattern that is influenced by a range
of physical and biological factors. The response of species distribution to climate is
highly complex and manifests itself at different geographic loci. In general, they are
more abundant in secluded areas with low wave energy and high nutrient content,
such as estuaries, bays and rocky intertidal habitats. However, the habitat
distribution patterns of intertidal seagrasses are also influenced by a range of
biological factors such as spatial competition, predation and herbivory. Some
intertidal seagrass species are more tolerant of desiccation and can survive in the
upper intertidal zone, while others are more sensitive to desiccation and are
restricted to the lower intertidal zone.
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Factors affecting abundance and
diversity:

The abundance and diversity of intertidal
seaweeds is influenced by a range of factors,
including physical factors such as water
temperature, light intensity and wave
energy, and biological factors such as spatial
competition, predation and herbivores.
Human activities, such as coastal
development, pollution and overfishing, can
also have a significant impact on intertidal
seaweeds and their ecosystems, leading to
declines in abundance and diversity.
FIMEEMSEHEMNER:
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Anthropogenic impacts:

Anthropogenic activities can have a
significant impact on intertidal seaweeds
and their ecosystems. For example, coastal
development can lead to habitat
destruction and fragmentation, which can
reduce the abundance and diversity of
intertidal algae. Pollution can also have a
significant impact on intertidal seagrasses,
as many species are sensitive to changes in
water quality. Overfishing can also have a
significant impact on intertidal seagrasses,
as many herbivorous fish feed on intertidal
seagrasses.
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Conclusion:

In conclusion, intertidal seagrasses are a
diverse group of marine organisms that play
an important role in coastal ecosystems.
Their distribution and abundance are
infltencesaby=rag2ofero »yiscl 30
envnorinienta: factor s, ana they are
important indicators of environmental
change. Human activities can have a
significant impact on intertidal seaweeds
and their ecosystems, highlighting the need
for sustainable coastal management
measures. Overall, intertidal seaweeds are
an important and fascinating group of
marine organisms that deserve further
research and conservation.
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The pathogenesis of The Cancer

1. What is cancer?

Cancer is also known as malignant tumor,all organs of human are constitute of cell,when
physical cell become cancerous,the tutor,which is consist of cancerous cells,has
appeared.Cancer is caused by evolving of cell's ability to adapt to their environment faster
than the body’s ability to control them.Cancer metastasis is the leading reason of Cancer
death.

2. why dose it cause cancer?

There are many carcinogenic factors lurking in everyday life.the carcinogenic factors include
physical carcinogenic factor,chemical carcinogenic factor and biological carcinogenic factor.
The physical carcinogenic factors are mostly y-ray and X-ray,they are also called as ultraviolet
rays and radiation.

The chemical carcinogenic factors are common,such as Nicotine and aflatoxin,they are
mostly common in bad peanuts and sunflower seeds.

The biological factors,such as some infections caused by virus,bacteria or parasites.

Estimated New Cases

Males  Females

Prostate 288,300 29% Breast 297,790 %

Lung & bronchus 117.550 12% Lung & bronchus 120,790 13%

Colon & rectum 81,860 8% Colon & rectum 71,160 B%
Urinary bladder 62420 &% Uterine corpus 66,200 T%
Malanoma of the skin 58.120 6% Melanoma of the skin 39,490 4%
Kidney & renal pehvis 52,360 5% Non-Hodgkin lymphoma 35,670 4%
Maon-Hodgkin lymphoma 44 8RO 4% Thyroid 31,180 3%
Oral cavity & pharynx 35,290 4% Pancreas 30,520 3%
Lewkemia 35,60 4% Kidiney & renal pabvis 29,440 3%

Pancreas 33,130 3% Leukiamia 23,940 3%

All Sites 1,010,310 100% All Sites 948,000 100%

Estimated Deaths

Males Females

Lung & bronchus 67,160 21% Lung & bronchus 59,910 21%

Prostate 34,700 11% Breast 43,170 15%

Colon & rectum 28470 9% Colon & nectum 24 0BD 8%

Pancreas 26,620 8% Pancreas 23,930 8%

Liver & mirahepatc bile duct 19,000 6% Owary 13,270 5%
Leukemia 13,900 43 Uterine corpus 13,030 5%

Esophagus 12,920 4% Liver & intrahepatic bile duci 10,380 4%

Uringiry bladder 12,160 4% Leukemia 9,810 3%
Mon-Hodgkin lymphoma 11,780 43 Non-Hodgkin lymphoma 8,400 I%

Brain & other nervous sysiem 11,020 19% Brain & other nervous system . . A 3%
—r—=Zrr| f[H =2 .:.-I"
All Sites 322,080 100% All Sites = ZATTHO < o0

3. the pathogenesis of cancer

People’'s understanding of cancer pathogenesis has experience a long way,from the
simplex physical carcinogenesis,chemical carcinogenesis,virus carcinogenesis and
mutation caicinogenesis theory to the multistep,multifactorial theory of
carcinogenesis.the most successful example comes They found that the multi-step
process of hyperplasia, benign tumors, carcinoma in situ and invasive carcinoma
experienced during colon cancer development runs through a series of molecular event
changes. It was found that there were Ras gene mutations and tumor suppressor genes
APC and DCC losses in adenomas, and Ras gene mutations and tumor suppressor genes
APC, DCC and P53 were lost in cancer. The development of colon tumors appears to begin
due to the loss of heterozygosity of the tumor suppressor gene APC. Deletion of APCs can
occur in germ cells or somatic cells, resulting in progressively enlarged benign adenomas.
In benign adenomas, one of the cells often undergoes a mutation in the Ras oncogene,
leading to further clonal development. Subsequent deletion of tumor suppressor genes
DCC and P53 promotes benign to malignant progression.from the Vogelstein Lab at
Hawkins University in the US,which is studying colon cancer.

SMART

4. current status of cancer
research

In 20 years,cancer deaths of men
and women combined fell by
33%,and the reduction in cancer
deaths averted about 3.8 million
deaths. For men, prostate cancer is
the most, accounting for about 29%.
For women, breast cancer is the
most, accounting for about 31%.
Lung cancer is the first cancer to
die. Data show that about 350
people die of lung cancer every day,
and of the 127,070 lung cancer
deaths in 2023, about 103,000 will be
caused by direct smoking and 3,560
cancers will be caused by
secondhand smoke.

5.mRNA tumor vaccine

MRNA tumor vaccines are nucleic
acid vaccines that work by looking
for genes that can encode the
amino acid sequence of antigen
proteins in tumor cells. RNA tumor
vaccines generally translate
proteins, and on this basis to
cordl=ie the preparation and
injection into the body, through the
protein synthesis system of human
cells to synthesize specific antigen
proteins, as a "target", induce the
human body to produce immunity
to the "target", and finally attack
tumor cells.

Advantage:

Short development cycles: mMRNA
vaccines have shorter development
cycles because once the required

MRNA sequence information is
determined, rapid and large-scale
production can be achieved
through in vitro transcription.

Dual immunity: mRNA vaccines
have a dual immune mechanism. In
addition to the antigen-encoding
MRNA that stimulates the immune
response, MRNA itself has inherent
immunostimulating properties. It
can improve the immune effect of
the vaccine.

Safety: MRNA vaccines do not enter
the nucleus and therefore do not
pose a potential risk of genome
insertion mutations

www.konectmag.com
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Virus Introduction-Marburg

I. Preface

INn 1967, there was a sudden outbreak of a virus in a laboratory in Marburg, Germany,

and the infected people had a high fever, diarrhea, and bleeding symptoms. The

monkeys were originally used to study the polio vaccine, but the epidemic broke out

unexpectedly.

When it comes to the Marburg virus, we have to mention the Ebola virus, both are
filoviruses, their origin is unknown, zoonotic, and can cause hemorrhagic fever,

patients mainly appear in the early stages of high fever, muscle aches, headaches, 3-

5 days after the body rash, accompanied by vomiting, diarrhea, drowsiness, severe
bleeding due to Marburg hemorrhagic fever he period he infectious disease, the

cause of death of patients usually shock and excessive blood loss, the virus is mainly

through The virus is transmitted mainly through body fluids (blood and saliva), and
in the 1967 outbreak in Germany, two doctors were infected by accidental contact
with the patient's blood while drawing blood. The World Health Organization says
that the mortality rate of the Marburg virus in developing countries is 88% to 100%.

The main treatment is to balance the electrolytes of the patient, replenish blood loss,

and treat complications.

.;4_

ik 5 P
ELECTRON MICROGRAPH OF THE MARBURG VIRUS SOURCE: BSIP/UNIVERSAL IMAGES GROUP/GETTY IMAGES

Il. TEXT

(I) Introduction of the virus

Marburg virus is classified as a single-
stranded retrovirus, family Filoviridae,
and genus Marburg virus. It is shaped
like a filament, with a length of 800-
14000 (nm), and is most infectious at
790 (nm). Since it is difficult to
distinguish Marburg hemorrhagic
fever from other infectious diseases,
the main methods of diagnosis are TR-
PCR, ELISA, and antigen detection
tests.

e fin < M

(i) Vaccines and related drugs
According to the World Health
Organization, monoclonal antibodies
are being developed, and antiviral
drugs such as Remdesivir and
Favipiravir used in clinical studies of
the Ebola virus can be used as
compassionate drugs.

Zabdeno (Ad26.ZEBOV): This vaccine is
an anti-Ebola vaccine that was
approved by the European Medicines
Agency in May 2020 as a vaccine
against the Marburg virus.

Mvabea (MVA-BN-Filo): Originally an anti-
Ebola vaccine, this nRNA vaccine contains
the MVA virus (Vaccinia Ankara Bavarian
Nordic) modified to produce the four
proteins of the filovirus and was approved
by the European Medicines Agency in May
2020, along with Zabdeno, as a vaccine
against Marburg virus. The vaccine was
approved by the European Medicines
Agency in May 2020, together with Zabdeno,
as a vaccine against the Marburg virus.

Neither of these vaccines has been proven
in clinical trials

Ill. CONCLUSION

(a) How to prevent

1. Avoid contact with the remains of patients
Many outbreaks in Africa have been
associated with local burial customs. The
remains of patients should be buried and
cremated within 24 hours.

2. Avoid contact with wild animals

Fruit bats are considered natural hosts and
the Marburg virus in fruit bats can be
transmitted directly to humans. Therefore,
avoid prolonged exposure to veins and
caves inhabited by fruit bats and wear
gloves and appropriate clothing if you must
enter caves (e.g., for work, or sightseeing).

3. Keep your hands clean

Hands are part of the body most likely to
come into contact with the eyes, mouth,
and nose, so hand washing is an important
concept for disease prevention.

4. AvHid cortac vitioody Itids

Therefore, avoid contact with the
contaminated environment and body fluids
of patients, wear protective equipment
when caring for patients, and avoid sexual
intercourse with patients until you are sure
that body fluids are virus-free.

(2) Conclusion

Although this virus sounds scary, as long as
you take precautions, it is very difficult to be
infected, and if you are unfortunately
infected, the possibility of being cured is still
very high. Nowadays, with advanced
technology, we believe that vaccines and
drugs will be developed as soon as possible.

SMART
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the treatment of obesity

TIRZEPATIDE

author: Leona

Vocabulary

Morbidity: the morbidity of a disease is how many people have it in a particular population

Glucose-dependent insulinotropic polypeptide: a 42 amino acid hormone that is produced by enteroendocrine K-cells and
released into the circulation in response to nutrient stimulation.

placebo: a substance given to someone who is told that it is a particular medicine, either to make that person feel as if they
are getting better or to compare the effect of the particular medicine when given to others

New diabetes drug that requires

only one injection per week

Situation

Diabetes is a metabolic disease characterized by hyperglycemia.
Hyperglycemia is caused by a defect in insulin secretion or an
impairment of its biological action, or both. Long-term
hyperglycemia leads to chronic damage and dysfunction of various
tissues, especially eyes, kidneys, heart, blood vessels and nerves. Eli
Lilly recently announced that the U.S. Food and Drug Administration
(FDA) has approved Mounjaro (tirzepatide) injection, a new, once-
weekly GIP and GLP-1 receptor agonist, as an adjunct to diet and
exercise, to improve glycemic control in adults with type 2 diabetes
(T2D). Mounjaro has not been studied in patients with a history of
pancreatitis and is not indicated for patients with type 1 diabetes
(T1D). It is worth mentioning that Mounjaro is the first and only
GIP/GLP-1 receptor agonist approved by FDA in the United States,
which also represents the first new class of hypoglycemic drugs

approved for marketing in the past decade. According to the third-

quarter results released in October last year, Lilly submitted a priority

review certificate (PRV) to the FDA to speed up the tirzepatide

review, which can shorten the review cycle by four months.

Currently, tirzepatide is also under regulatory review in the European  Eigure1Symptoms of diabetes
Union, Japan, and several other markets.
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What is diabetes?

Diabetes is a chronic metabolic disease characterized by
Under
humans eat, the carbohydrates absorbed by the body will

hyperglycemia. normal circumstances, when
be broken down into glucose, glucose into the blood will
cause blood sugar to rise, provide energy for cells, while
glucose can also stimulate insulin secretion, and insulin is
the only hormone in the body to reduce blood sugar, if
insulin can not be secreted or cells are not sensitive to
insulin. Blood sugar will not come down, which will lead to
diabetes. High blood sugar can cause "three more and one
less" symptoms, including polydipsia, polyphagia, frequent
urination and weight loss. When high blood sugar exists in
the body for a long time, it will cause complications, leading
to cardiovascular and cerebrovascular diseases,
amputation, blindness, renal failure and other problems.
Diabetes can be roughly divided into four types, namely
type 1 diabetes, type 2 diabetes, special type diabetes and
gestational diabetes, but mainly type 1 and type 2 diabetes.
Type 1 diabetes is mostly seen in children and young adults,
who are due to congenital immune problems resulting in
the lack of insulin secretion, and the pathogenesis is
unknown. Type 2 diabetes is the most common form in
adults and may be caused by genetic problems, lifestyle
and environmental factors. At present, there is no cure for
diabetes, but we can improve the quality of life and prolong
the life span of patients through reasonable methods. Uch
as medication and blood glucose monitoring. Drug therapy
can be divided into oral drugs and injectable drugs, of

which the first known injectable drug therapy is insulin.

SUMMARY

The benefit of Mounjaro (tirzepatide) injection is its
convenience, because patients only need to inject once a
week to control blood sugar levels, while the hidden needle
of the pre-installed injection pen also provides a safe and
convenient way for patients to inject drugs, so that users
can increase compliance and reduce fear of injecting drugs.
Tirzepatide is not only a hypoglycemic drug, but also a very
powerful weight-loss drug, but because tirzepatide is a
receptor dual stimulator, it may have greater side effects
than single-target GLP-1, for patients with severe obesity or
control after GLP-1 use. Consider

poor blood sugar

tirzepatide.

_Figure 2 Mounjaro (tirzepatide)_injection

What is Mounjaro (tirzepatide)?

Mounjaro (tirzepatide) injection, developed by Eli Lilly, was
approved by the US Food and Drug Administration (FDA) in
May 2022 to treat patients with type 2 diabetes. The drug is
the first
polypeptide (GIP) and glucagon-like peptide (GLP-1) receptor

and only glucose-dependent Iinsulinotropic
dual agonist approved for marketing in the past decade. Both
GIP and GLP-1 are natural polypeptides secreted by human
gastrointestinal mucosa, which can regulate the secretion of
insulin and glucagon, increase satiety, reduce weight, and
achieve the dual effects of hypoglycemic and weight loss.
Patients only need to inject once a week to keep blood sugar
stable. Tirzepatide has launched six doses (2.5mg, 5mg, 7.5mg,
10mg, 12.5mg, 15mg), and Lilly has launched its own patent for
patients'fear of needles, an automatic injector device with a
pre-installed injection pen to hide the needle, which will be
"hidden". A patient can not visually see that existence of the
needle when in use, and the needle is discard after use,
thereby provide a convenient and safe injection process for
the patient.

Figure 2 Mounjaro (tirzepatide) Injection In terms of safety
and efficacy, Lilly has launched a series of global clinical trials
on tirzepatide, including a 40-week global Phase 3
SURPASSO-2 clinical trial. In this trial, tirzepatide was the most
effective at lowering blood sugar in patients with type 2
diabetes compared with semaglutide. Subjects who received
15 mg of tirzepatide experienced a 2.46% decrease in average
AI1C (glycosylated hemoglobin) and also lost 12.4 kg of body
nearly twice as much as those who received
injected, AIC
decreased by 2.19% and body weight decreased by 7.8 kg.

weight,
semaglutixe. If 5 mg of tirzepatide was
Compared with other control groups, such as dulaglutide,
Insulin Glargine, Insulin Degludec, Insulin Lispro, etc. The
tirzepatide is also effective in lowering blood sugar and losing
weight, especially in weight loss. It should be noted that
tirzepatide has not been studied in patients with a history of
pancreatitis and is not indicated for use in patients with type 1
diabetes. Common side effects with tirzepatide include

nausea, diarrhea, vomiting, and constipation.
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Current situation:

Currently, genetic transformation strategies are mainly
used: asexual propagation by neoplastic cell proliferation
and differentiation, followed by transplantation of these
cells Into a host lacking neoplastic cells e.g., after lethal
radliation] to repopulate stem cells and rescue the host
within one month after radiation. Thus, the
transformation of DNA or RNA into naonatal cells prior to
transplantation could produce transgenic vortexes and
subsequently lead to a major breakthrough in
understanding the control of animal pluripotency.
However, there are no reports describing the further
davelopment and genetic modification of nascent cells:
What js missing Is a robust culture method for
establishing pluripotent neablasts that aleo requires the
ability to efficiently screen for successful delivery and
transgene expression.of axogenous DA or RNA,

Establishing standardized neoblast culture conditions

he researchers first scraened 23 different types of media, both the reparted formulation and the diluted versions, to better ma Establishi ngana Iternative source of transplantable neoblast
the cemelarity suitable for planarlan cells.
Far the cells' viability, it's shown that in all mediums except CMFB (with ar without 5% CO2 conditions); there's high viability and lo
percentage of dead cells. Among these viable cells; the proportion that are neoblasts s also assessed by quantifying the number of
smedwi-1+ X1[FS) cells. In diluted {d] Grace's, IPM, KnockOut DMEM, dL15, dknockOut DMEM, dSchneider’s, and dDMEM media, T ARk P Kar Al Al Y E TeH ks reab e bite The el
there ls a greater number of smedwi-1+ necblasts than all other conditions, and the necblasts are all confirmed to be viable, These thist the SiR-DNA/CT ca-staining methad showed comparable

nechblasts are also able to |ast at least three days. These seven medium are determined to be the focus in the remainder of the ; HIFSS i
s : performance to Hoechst 33342 sorting methed for enriching smedwi-1+

£uy neoblasts, Cells obtained by this co-staining method is designated
SiRNeoblasts, Also, these SIR-DNA stained cells can still divide in vivo after
staining, which Is not possible in Hoechst 33342 sorted cells, Observing the
chromosomal separation dynamics of dividing SiRNeoblasts in vitro
showed that confirmed the occurence of cell division in test conditions, In
conclusion, the SIR-DMA/CT dual label-based cell sorting could be used to
igolate neoblasts, and these isolated SiRNeoblasts can be maintained and
serve as future donor cells,

Next, the ability of the cultured neoblasts to divide in vitre is assessed, Time-lapse microscopy imaging show that divisions do occur
in the neoblasts. However, only in IPM, KnockOut DMEM, and dL15 medium are symmaetric and asymmaetric cell divisions ohserved,
and they also have a greater number of proliferating cells than the other four mediums. Following the in vitro assessment, the
ability to divide in vivo is also assessed. That capability exists in those cultured in IPM, KnockOut DMEM, dL15, dKnockOut DMEM,
dSchneider’s, and dDMEM mediums, though for all of those, the ability diminish significantly after three days, Finally, the
pluripotency of the cells are assessed as the ability to rescue the lethally irradiated sexual 5. mediterranea hosts. For that, cells

gwn in KnockOut DMEM exhibited the highest and most robust host rescue.

Exogenous mRNA delivery by electroporation

Follawing the optimization of in vitro culture conditions, the different conditions for the delivery of exogenous molecules into naoblasts for genetic transformation of the
planarians are assessed, The mest optimal delivery condition for the dextran-FITC into X1 cells |s at 100-120V. However, the application of voltage is harmful to the cells,
with no cells subjected to more than 100V forming colonies after transplantation into a lethally irradiated host, Using SikNeoblasts in place of the X1 cells show that they
are more viable after the application of voltage, lasting for more than a day afterwards, Then, the researchers assessed whether exogenous mRNA could be delivered into
SiRNeoblasts by electroporation, The most optirmal way of introducing the tdTomato mRNA is at IOV, with pluripotency and viability well maintained. Also, the sucess doss
nat depend on presence of absence of RNase A

Expression of nanoluciferase mRNA in differentiating SiRNeoblasts

Discussion

The inability to genetically modify true vortex worms has posed a long-term obstacle to studying this highly versatile model of pluripotency and systemic regensration, with major technical
limitations including determining the optimal culture conditions for maintaining pluripotent neoplastic cells and identifying effective methods for delivering exogenous nucleic acids to these
cells. The cell culture system developed by the experimentalists in this work addresses the former problem and enables further testing of strategies for exogenous delivery, such as flucrescent
conjugated dextran and mRNA. first, the use of SiRNeoblasts ensures the purity and viability of nascent cells, thus making it relatively easy to screen for transgene delivery strategies. Second, the
low efficiency of transfection and translation may also be due to the refatively reduced metabolic activity of cultured cells. The enhanced translation of Nanoluc mRNA observed after-addition of
the supplement suggests that mRNA uptake and translation depend on meeting the metabalic requirements of cultured nascent cells Third, given that neonatal cells are in fact the selective
units of vorticillium and that the viability of these animals depends heavily on their normal function and survival, 1t is logical that these cells have evolved robust molecular machanisms to protect
thelr genomes from foreign nucleic acid damage. In summary, the researchers describe FACS jsolation strategies used to maintain clone formation In vitre, pluripotent nascent cells and primary
cell culture conditions for transplantation, repopulation, etc. with hosts exposed to lethal radiation in the short term,




SMART MAGAZINE D m

Author: Icey

INTRODUCTION

On the evening of October 7, 2020, the Nobel Committee
announced that Emmanuelle Charpentier and Jennifer A.
Doudna had won the 2020 Nobel Prize in Chemistry in
recognition of their CRISPR-Cas9 genome editing method.
This landmark scientific and technological innovation is
known as an important breakthrough in the field of
genome editing. With this technology, the DNA of animals,
plants and microorganisms can be precisely changed. More
importantly, it can provide new treatments for cancer and
other diseases. The powerful power of genome editing has
made breakthroughs in all aspects of research.

FIGHTING AGAINST BACTERIA

CRISPR (Clustered Regularly Interspaced Short Palindromic
Repeat) is a repetitive DNA sequence discovered in the genomes
of prokaryotes such as bacteria and archaea by Jansen
Laboratory through bioinformatics in 2002. These sequences
come from DNA fragments of viruses previously infected with
prokaryotes. The operational mechanism of the CRISPR-Cas
system was fully revealed in 2011. When viruses invade
bacteria, they can capture foreign DNA fragments and integrate
them into the CRISPR sequence of their own genome. When the
virus invades again, CRISPR transcribes to produce precursor
crRNA (pre crRNA), which then forms cr-RNA. Cr-RNA
recognizes the homologous sequence of the virus genome and
mediates the binding and cleavage of Cas protein with it. This is
an adaptive immune defense formed during the long biological
evolution of bacteria and archaea, and therefore an immune
weapon for prokaryotes to fight against viruses. This is the
origin of CRISPR-Cas? genome editing technology.

THE NOBEL PRIZE
IN CHEMISTRY 2020

s = Figure 1: Nobel

laureates in
chemistry
Emmanuelle
Charpentier and
Jennifer A.
Doudna

TO REWRITE THE LIFE

Editing genes is an important factor in

C O D E exploring the internal systems of

organisms, which was initially considered
impossible by researchers. It is the "Gene Scissors"
CRISPR-Cas? technology that has broken this
bottleneck. It works like scissors, cutting DNA and
then rearranging the genetic code.

In 2012, two scientists, namely the Nobel Prize winner in
2020, applied CRISPR CAS system to genome editing
technology for the first time. Pre crRNA can form double
stranded RNA with tracrRNA through base
complementary pairing. tracrRNA is transcribed from
repetitive sequence regions and has a hairpin structure,
while pre crRNA is a large RNA molecule transcribed
from the entire CRISPR sequence. Subsequently, pre
crRNA, tracrRNA, and Cas9 encoded proteins will be
combined to select the corresponding spacer sequence
RNA, and ultimately obtain mature crRNA. From this,
the complex of crRNA, tracrRNA, and Cas9 was obtained.
This combination can accurately strike DNA by scanning
the DNA sequence to identify complementary sequences
with crRNA, and locate them in the PAM (protospacer
advertisement motif) region of DNA. At this point, the
double stranded DNA will unravel and complement the
crRNA, and Cas? will launch an attack at this time,
cutting the DNA strand to form double strand breaks
(DSBs). This is the working principle of CRISPR-Cas?9. Its
genome editing technology is to identify the target
genome sequence and guide the cutting of Cas? through
the artificially designed sgRNA, also known as
guideRNA. Damage can cause gene knockout or gene
insertion, thereby editing DNA.

target DNA

5 [ :

FIGURE 2: GENOME EDITING

FUTURE OUTLOOK

CRISPR/Cas9 technology has broad application
prospects in the future. First, in the treatment of gene
diseases, CRISPR/Cas9 can accurately edit the human
genome and correct the defects of human genes, thus
opening up a new way for the treatment of gene
diseases. CRISPR/Cas9 can also be used in the field of
biological agriculture to improve the productivity and
quality of crops and livestock by editing plant and
animal genomes. In addition, CRISPR/Cas9 can also be
used for environmental remediation, and genome
editing technology can be used to improve the ability
of environmental pollutant degrading bacteria to
accelerate the treatment of environmental pollution.
The future application prospects of CRISPR/Cas9
technology are very broad, which will deeply affect
the development of human health, food security,
environmental protection and other fields.
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l. INTRODUCTION

DNA is the foundation of life and is responsible for maintaining the
normal life cycle and function of cells. However, DNA is easily
damaged by various Therefore,
understanding DNA damage and repair is critical to maintaining

health.

internal and external factors.

DNA damage refers to any alteration of the DNA molecule, including
breaks, base damage, and cross-links. These injuries can lead to
genetic mutations, cell death, and abnormal proliferation, leading to
disease. Therefore, the importance of understanding DNA damage is
self-evident.

DNA repair refers to the restoration of the integrity and function of
damaged DNA through a series of mechanisms. These repair
mechanisms can be roughly divided into three types: direct repair,
base excision repair, and recombination repair. Direct repair refers to
the repair of some simple DNA damage, such as alkylation and
photodamage. Base excision repair repairs some common DNA
damage, such as oxidative damage, isomerization, and single-strand
breaks. Recombination repair is the repair of complex DNA damage,
such as double-strand breaks. These repair mechanisms will be
further explained in the following paragraphs, and understanding
these repair mechanisms can help us prevent DNA damage and
disease.

More than 4,000 human genetic diseases have been discovered so
far, many of which are related to DNA repair defects. Xeroderma
Pigmentosum (XP) was first described by dermatologist Moriz Kaposi
in 1874. He found that the patient's skin was dry, with dark spots, and
extremely sensitive to sunlight. About 100 years later, James Cleaver
discovered that the occurrence of Xeroderma Pigmentosum was
related to defects in DNA repair. It is also the first genetic disorder of
DNA repair deficiency found.

Figure 1. Pyrimidine dimer
In photoreactivation repair, photolyase will cleave two dark
blue bonds.

ll. CAUSES OF DNA DAMAGE

Although DNA is protected layer by layer by the human body, DNA
is still easily damaged by interference from various internal and
external factors, which in turn affects the integrity and function of
DNA. The causes of DNA damage can be roughly divided into three
types: chemical damage, physical damage, and biological damage.

(1) Chemical damage

Chemical damage refers to DNA damage caused by chemicals.
Common chemical damages include oxidative damage and
alkylation. Oxidative damage is usually caused by free radicals and
other oxidizing species that cause the oxidation of the bases in the
DNA molecule. Alkylation is caused by chemicals containing alkyl
groups, which introduce isomerization and base deletions in the
DNA molecule. These chemical injuries can lead to unwanted
consequences such as genetic mutations and cell death.

(2) Physical damage

Physical damage refers to DNA damage caused by physical factors,
such as ultraviolet (200-300 nm wavelength) radiation and ionizing
radiation (X-rays) are the most common physical damage factors.
UV radiation induces the bonding of adjacent pyrimidines in the
DNA strand, forming pyrimidine dimers. lonizing radiation induces
DNA mutations in cells by generating free radicals that generate
reactive oxygen species (ROS) and causes single- and double-strand
breaks in the double helix.




Vol.lll SMART MAGAZINE

(3) Biological damage

Biological damage refers to DNA damage caused indirectly in the process of biological metabolism. For example, oxygen
free radicals or reactive oxygen species are produced in the metabolic process. Reactive oxygen species, one of the most
common agents of biological damage, are generated inside cells and cause oxidative damage in DNA. At the same time, the
stability of the DNA structure can be affected, leading to DNA mutations and other types of damage. In addition to this,
hydrolysis is another common damage. Hydrolysis reactions can partially or completely cleave nucleotide bases from DNA
strands. With the loss of the amine group on the pyrimidine ring, deamination will occur in the cell to produce other
different kinds of purines and pyrimidines, such as xanthine. These internal factors may contribute to problems such as
aging, disease, cell death, and neurodegenerative diseases. However, in addition to the products produced during the
metabolic process that may cause DNA damage, errors may also occur during the process of DNA replication, transcription,
and translation. Examples include pairing errors or mutations in transcription and regulatory factors during DNA
transcription.

lIl. EFFECTS OF DNA DAMAGE

(1) Mutations and (2) Cell death (3) Cancer development

chromosomal abnormalities DNA damage can lead to apoptosis or DNA damage is a major factor in the

. necrosis. Apoptosis is a kind of development of cancer. Cancer is caused
DNA damage can lead to genetic pop P

. programmed death, which is usually by a series of genetic mutations that can
mutations and chromosomal

. . . . induced and executed by the cells increase the speed and error rate of cell
abnormalities. A genetic mutation is a - - _
. themselves. Cell necrosis is a type of non- division, leading to the development and
permanent change in the DNA sequence

. . programmed death, usually caused by spread of tumors. DNA damage may also
that can affect the function of a protein _
. external factors. DNA damage may activate lead to the development of precancerous
and lead to disease. Chromosomal ‘ ‘
. . cell death pathways that allow damaged lesions, which are early changes before
abnormalities are changes in the structure . '
cells to die, thereby protecting other cells tumors develop and may eventually
or number of chromosomes that can lead

. . from the damaged cell. develop into cancer.
to fetal malformations, reproductive 9 P

problems, or diseases such as cancer. i Il i

Chromosomal abnormalities include -y .
bp00 wylase

chromosomal deletions, duplications,

] ] I
translocations, or structural abnormalities. il Ui
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IV. THE MECHANISM OF

Figure 2. Schematic diagram of the

POLR

DNA REPAIR | short patch and long_patch repair
0 G TRl e | [T T

(1) Photoreactivation and PoL \_ rellkoun

repair R '-_1-1_'.'_--_"_”_;_1_

Photoreactivation repair is the first DNA LIGIARCE Cormpls LG, PCHA

repair method discovered, mainly through ]-] T -“ jl n T | 1 T

Sheri Paich Long Padch

the photolyase to decompose the
pyrimidine dimer into two monomers, so

that the DNA returns to normal. When this (2) Alkylation damage repair

enzyme s irradiated with light with a Alkylation damage repair refers to the use of O6-methylguanine DNA

wavelength of 300-600 nanometers, it will methyltransferase (MGMT, also known as DNA alkyltransferase) to cut the methyl and ethyl

be activated and specifically  repair groups from the guanine bases on the DNA structure, and the alkylation The damage is

pyrimidine dimers caused by ultraviolet restored to normal state. This is a chemical rather than a catalytic reaction, and for every

rays. However, this repair method does not methyl or ethyl group removed, one MGMT molecule is consumed. Under the action of a low

exist in higher mammals. Despite the  yoge of an alkylating agent, it is possible to induce the repair activity of MGMT, which can

limitations ~ of  this approach, the transfer the methyl group from the base to the cysteine of the protein, and then complete

photoreactivation repair mechanism still the repair of DNA.
plays an important role in organisms with

this enzyme.
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(3) Base excision repair

Base excision repair (BER) primarily repairs small base damage
that does not significantly distort the DNA helical structure. This
damage is wusually caused by deamination, oxidation, or
methylation. DNA glycosylase first excises the damaged base and
then replaces the missing base with DNA polymerase. Base
excision repair involves multiple enzymes to excise and replace
individual damaged nucleotide bases. The repair method can be
further divided into short patches and long patches. Short patches
are used to repair one nucleotide, while long patches are used to
repair nucleotide chains of two nucleotides or more. At present,
whether cells choose short patches or long patches for repair is still

under study.

(6) Double-strand break repair

Double-strand break repair, also known as recombination repair or
template-assisted repair, is one of the most complex and time-
consuming repair mechanisms because DNA double-strand
breaks are among the most severe types of damage. Double-
strand breaks in DNA cause the genomic sequences to be lost and
require rearrangement. These breaks are repaired by non-
homologous end joining (NHEJ) or homologous recombination
(HR). This repair mechanism is activated upon DNA double-strand
breaks and involves multiple enzymes and signaling pathways.
However, this kind of repair cannot completely remove the
damage, and the damaged DNA segment still remains on the
parental DNA strand, but after multiple replications, the damage is

diluted.

V. FACTORS AFFECTING DNA REPAIR
(1) Age

As we age, the ability of cells to repair gradually declines. Research
has shown that age is an important factor affecting the efficiency
of DNA repair. Older adults have slower DNA repair and are prone
to DNA damage, which can lead to chromosomal aberrations and
the development of diseases such as cancer.

(2) Environmental factors

Environmental factors are also important factors affecting DNA
repair. For example, environmental factors such as ultraviolet
radiation and chemical toxins can cause DNA damage and inhibit
the ability of DNA to repair. At the same time, these environmental
factors may also lead to mutations in DNA repair mechanisms,
which in turn lead to a decrease in DNA repair ability and increase
the risk of diseases such as cancer.

3) Genetic factors

(4) Nucleotide excision repair

Nucleotide excision repair (NER) is commonly used by mammals as
the main pathway used to remove bulky DNA lesions, such as those
formed by ultraviolet light, environmental mutagens, and some
cancer chemotherapy in DNA. This repair method is relatively
complicated, and more than 20 kinds of proteins are involved in the

repair.

(5) Mismatch repair

Mismatch repair is the repair of wrongly paired bases during DNA
replication. DNA polymerase-delta, for example, has proofreading
activity, and when an error is detected, these polymerases stop the
DNA replication process, remove the erroneous nucleotides from
newly synthesized strands, wait until the apparently incorrect
nucleotides disappear, and then restart Copy process. Mismatch

repair is essential to maintain the genomic stability of DNA.

Figure 4. The result of the comet assay after image processing

Genetic factors can also affect the ability to repair DNA. If an individual carries a mutation in a DNA repair gene, it can lead to a decrease in

the ability to repair DNA, increasing the risk of DNA damage, mutations, and diseases such as cancer. For example, mutations in the BRCAI

and BRCA2 genes are among the main genetic causes of breast and ovarian cancer.
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To sum up, age, environmental factors, and genetic factors all
have an impact on DNA repair. In order to maintain good
health, we need to avoid environmental pollution and
exposure to harmful substances as much as possible, and at
the same time pay attention to lifestyles such as exercise and
a healthy diet to maintain a healthy DNA repair ability. In
addition, genetic factors cannot be ignored. If there are
related genetic mutations, they should be detected and
treated in time to prevent or reduce adverse effects such as

DNA damage and mutations.

(2) Fluorescence in situ hybridization

Fluorescence in situ hybridization (FISH) is a cytogenetic
technique that can be used to detect the presence of a
specific nucleotide sequence on a gene body and to observe
gene expression by detecting the expression of mRNA.
Compared with other detection methods, the fluorescent in
situ hybridization technology can directly observe the
distribution of the target nucleic acid sequence in cells or
tissues; it can also use different fluorescent proteins to simply
color distinguish between different target sequences.

Figure 5. Schematic diagram of the simultaneous

detection of the expression and distribution of five
different gene products in Drosophila using the
fluorescence in situ hybridization technique
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Figure 6. Schematic diagram of binding_labeled dUTP
to chromosomal DNA

VI. DNA DAMAGE DETECTION TECHNOLOGY

In this paper, four DNA damage detection techniques were selected from
several DNA damage detection techniques, namely comet assay,

fluorescence in situ hybridization, 8-OHdG detection, and TUNEL

detection.

(1) Comet Assay

Comet Assay, also known as Single Cell Gel Electrophoresis (SCGE), is a
fast, sensitive, and simple method for detecting DNA damage. In this test,
cells are embedded in an agarose gel, and after electrophoresis, the DNA
is stretched into a "comet tail," the length of which is proportional to the
degree of DNA fragmentation. This test can be used to assess the extent of
DNA damage from chemicals, radiation, and other environmental factors.
No matter what factors induce DNA damage, DNA damage will affect its
higher-level structure and make its supercoil lose. During electrophoresis,
the damaged DNA will overflow from the nucleus and swim towards the
anode, creating a tail band, while the undamaged DNA part remains
spherical, and finally, the two together form a "comet". The fluorescence
intensity of "comet" is related to the degree of DNA damage. Therefore,
after "comet" fluorescent staining or silver staining, DNA damage in a
single cell can be quantitatively detected.

(3) 8-OHJG detection

8-OHdG (8-hydroxy-2-deoxyguanosine) is a product generated by free
radicals attacking DNA or free nucleotides in the body. Afterward, the
oxidized deoxyribonucleic acid is cut out by the repair enzyme in the
organism and enters the saliva, urine, and plasma, which are finally
excreted from the body. However, the amount of 8-OHdJG will be affected
by the individual's specific lifestyle and habits, so the detection of 8-OHdG
can also be used for oxidative stress health assessment.

(4) TUNEL detection

Normal cells have different repair systems to maintain DNA stability, and
in the late stage of apoptosis, chromosomal DNA will begin to break and
produce a large number of 3'-OH ends, so it can be passed through
terminal deoxynucleotidyl transferase (TdT), bond the pre-labeled dUTP to
it. Therefore, the situation of cell apoptosis can be reflected by observing
the labeled dUTP. This method is called "terminal deoxynucleotidyl
labeling", or TUNEL
detection for short. In simple terms, this is a method of detecting DNA

transferase deoxyuridine triphosphate nick end

fragments by labeling the ends of nucleic acids.
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VII.

DNA repair is a critical process for maintaining genomQQN@EM%Qeng cancer and other diseases. DNA damage is unavoidable
daily, but a timely repair can avoid its fatal consequences. Therefore, studying the mechanism of DNA repair and exploring how to promote
or accelerate the DNA repair process is of great importance to human health and medical research.

With the continuous advancement of technology, more and more types of DNA damage have been discovered, and the repair mechanism
is constantly updated. In future studies, we need to explore more DNA repair mechanisms, especially for some known but not yet
thoroughly studied damage types. At the same time, the development of more advanced technologies, such as high-throughput
sequencing and single-cell technology, will help to better understand the complex process of cellular DNA repair. In addition, studying the
interplay between DNA repair and other cellular processes, such as cell cycle, transcription, and metabolism, will further expand our
understanding of the DNA repair process. Ultimately, applying these research results to real life to promote more effective DNA repair and
treat diseases will become the future direction of DNA damage and repair research.
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3. Marburg(Marburg virus disease).
2023.02.24, Centers for Disease Control and
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5. which are cancer precaution?

According to scientific research, 1/3 of cancers can be prevented, 1/3 of cancers can be cured if

diagnosed early, and 1/3 of cancers can reduce pain and prolong life. i. Healthy diet: can bring

vitamins and mineral elements to the body, used to enhance resistance ii. moderate exercise:

enhance the metabolic capacity of cells, improve the function of the circulatory system and
cardiopulmonary system iii. avoid excessive exposure to ultraviolet radiation or take sun
protection measures iv. reduce exposure to outdoor and indoor air pollution.
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