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WORD BANK

Bispecifics: a class of engineered antibody and antibody-like proteins that, in contrast to ‘regular’ monospecific antibodies,

combine two or more different specific antigen binding elements in a single construct.
Inflammation: a red, painful, and often swollen area in or on a part of your body
Oedema: an unhealthy condition in which liquid collects in the body tissues between the cells

SITUATION

On September 19, 2022, Roche announced that the European Commission (second) approved Vabysmo (faliximab) for the
treatment of vision damage caused by neovascular or wet senile macular degeneration (AMD) and diabetes macular edema
(dimethyl ether). Wabismo is the only approved ophthalmic injection drug in Europe.

FARICIMAB

JRUG ™TropucTion

Faricimab (product name: Vabysmo), developed by Roche Pharmaceuticals, is a bispecific antibody
that can bind and inhibit vascular endothelial growth factor A (VEGF-A) and angiopoietin 2 (Ang-2).
Faricimab is the first dual anti ophthalmic drug that has been reviewed and approved by many
countries. At present, the drug has been approved by the European Union and nine other countries,
including the United States and Japan, to treat patients with wet macular disease (nAMD) and
diabetes macular edema (DME). Faricimab only needs to receive treatment every four months to
improve eye problems, and as time goes by, the number of injections can be reduced later.

In the human eye, there is a tissue located at the center of the retina that contains the highest amount of lutein

MACULA in the human body. Under normal circumstances, when light is refracted through the cornea and lens, it will
focus on a point, which is the macula, and its working principle is similar to a camera's film. The macula
contains a large number of cone cells, which are photosensitive cells responsible for receiving and converting
light signals and have the ability to distinguish colors.

AMD (age related macular degeneration) refers to age-related macular degeneration. Senile macular lesions can be

WHAT'S

AMD hemorrhage and are more common in the elderly population. Senile macular degeneration may be caused by factors

divided into dry macular lesions and wet macular lesions (hnAMD). Wet macular lesions are mainly caused by fundus

such as genetics, human aging, and underlying eye diseases. People with macular degeneration may experience
symptoms such as decreased vision and blurred central field of vision. In severe cases, irreversible damage may

occur.

WHAT'S DME (Diabetic Macular Edema) is diabetes macular edema. DME is a complication that affects the eyes of
DME patients with severe diabetes. The common symptoms of the disease include floaters, ghosting, vision loss, etc.
If it is not treated early, it may cause blindness.

Whether suffering from AMD or DME, it can lead to excessive activity of various cytokines such as vascular endothelial
growth factor (VEGF), promoting abnormal growth of new blood vessels. New blood vessels are usually fragile and can easily
cause damage or rupture of the inner wall of the vessels, leading to the appearance of blood and osmotic substances inside
and around the vessels. When a large amount of blood or osmotic fluid accumulates in the fundus of the eye, it can cause

compression and swelling of the macula, leading to retinopathy.
Both of the above diseases can be treated through methods such as laser therapy or injection of drugs. In term,
drugs, anti VEGF treatments are usually used for treatment, and anti VEGF drugs will be injected into the yi
inhibit VEGF activity and reduce the growth of new blood vessels. According to clinical data, the
endothelial growth factor therapy is more effective in improving vision, and it has now become,
option.



ABOUT FARICIMAB

There are two important components in Faricimab, namely

F
anti vascular endothelial growth factor (Anti VEGF-A) and * \\ // *

anti angiopoietin (Anti Ang-2). Anti vascular endothelial

growth factor (Anti VEGF-A) can inhibit endothelial cell \ /

growth, reduce vascular permeability, and inhibit the

Anti-VEGF Anti-Ang-2
F

formation of new blood vessels, while anti angiopoietin

(Anti Ang-2) can improve vascular stability and reduce

vascular sensitivity to VEGF-A. When the two specifically I I
bind, it helps to inhibit endothelial growth factor (VEGF-A)

and angiopoietin  (Ang-2) in blood vessels, thereby Fe
increasing patient vascular stability, reducing the formation Faricimab

of new blood vessels, and inflammation.
PICTURE: STRUCTURE OF FIGURE FARICIMAB

GLOBAL PHASE Il CLINICAL TRIALS

There are four clinical trials related to the global phase Ill, namely TENAYA and LUCERNE, YOSEMITE and RHINE. The four
trials are aimed at studying the safety and durability of Faricimab. TENAYA and LUCERNE are mainly aimed at studying wet
macular disease (nAMD), while YOSEMITE and RHINE are aimed at studying diabetes macular edema (DME).

According to the data, in the global double-blind experiment of TENAYA and LUCERNE, patients receiving treatment were
randomly assigned to the control groups of faricimab and aflibercept, and BCVA scores (Best Corrected Vision Score) were
performed at week 48. The results showed that approximately 45% of patients received medication every four months in the
first year, while over 60% of patients received medication every four months in the second year. In the global double blind
experiment of YOSEMITE and RHINE, the approach was similar to that of TENAYA and LUCERNE studies, except that
YOSEMITE and RHINE studies compared the average change in baseline BCVA score after one year, and the results showed
that about half of the people receiving treatment achieved once every four months in the first year.

Both AMD and DME are relatively common eye diseases in the world.
CONCLUS'ON Especially with the development of society, more and more elderly people
or diabetes patients have the opportunity to suffer from this disease. As a
bispecific antibody drug, Faricimab can effectively treat these patients.
Meanwhile, according to research data, patients receiving treatment can
generally maintain medication administration every four months and
reduce the number of doses over time. Its safety and tolerance have also
been certified.
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According to the data released by China's National Cancer Center, in 2022 alone, the
number of lung cancer cases in China will be 828 thousand and the number of
deaths will be 657 thousnad, which means that there will be 13 lung cancer patients
die every ten minutes. The same situation has also occurred in other countries
around the world, including the United States. In the US, approximately 350 people
die from lung cancer every day in 2022. Lung cancer tops the list in terms of both
mortality and incidence rate. Although many countries have been promoting
regular physical examinations and early detection and treatment for cancer.
Unfortunately, the 5-year survival rate of resettable lung cancer patients from stage
IB to stage IlIA is only 68% to 36%, which means that despite postoperative tumour
resection, there are still many lung cancer patients who fail treatment. With the
development of tumour treatment technology, there are now various tumour
treatment methods, including chemotherapy radiation therapy, surgery, targeted
therapy, biological therapy, immunotherapy, and new monoclonal antibody
therapy.

Chemotherapy, one of the

NE ‘/‘/ most traditional treatment

methods, achieves
TREATM ENT therapeutic goals by using

chemotherapy drugs to kill

cancer cells. Chemotherapy
METHODS FOR is more suitable for

malignant tumours that are
N ON SMALL C E LL sensitive to chemotherapy,
N such as SCLC, while the
NSCLC mentioned in this
LUNG CANCER article does not belong to

the tumour type that is
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sensitive to chemotherapy, so chemotherapy is not the first choice when treating
NSCLC. Meanwhile, as a cytotoxic drug, the occurrence of side effects is inevitable.
Digestive system reactions such as nausea and diarrhoea; Bone marrow suppression
reductlon of white blood cells and platelets; Hair loss is also the most

e effect.

surgery: Radiotherapy is a local treatment method that uses

urs. Radiation, including those generated by radioactive
various types of X-rays. Approximately 70% of cancer

y during the treatment process. Like surgery,

ent and is only effective for tumours at the
treat potential metastatic lesions (cancer
ot be detected and detected clinically due
ave already undergone clinical

ods have only improved 5-year survival
f NSCLC adjuvant therapy and




compared to traditional
ﬁ&"ﬁ% chemotherapy methods.

Patient disposition and treatment summary (mITT) wmwsn \Njth the progress of

research, axitinib has
become the first
targeted therapeutic
drug approved for
adjuvant therapy, with
Navulizumab and
Atilizumab becoming
the first immune drugs
approved for

« Patients were randomized between
January 2, 2019 and April 19, 2022 (minimum
follow-up: 6.7 months)

* Althe first planned interim analysis
of EFS (DCO: Nov 10, 2022), median EFS
follow-up in censored patients

was 11.7 months (range: 0.0-46.1)

neoadjuvant therapy and adjuvant therapy, respectively. At the 2023 AACR
conference, AEGEAN, as the first phase Ill study to announce the results of the
"neoadjuvant immunity+surgery+adjuvant immunity" treatment model,
provided new ideas for the treatment of NSCLC and is expected to greatly
improve patient survival.

AEGEAN's study is a randomized, controlled, double-blind, international
multicenter phase Il clinical trial to evaluate the efficacy and safety of
Duvalizumab in a "neoadjuvant immunotherapy+surgical
resection+postoperative adjuvant immunotherapy" regimen for resettable 1A
I11B (N2) NSCLC patients without EGFR and ALK mutations. A total of 820
patients were included in the study, randomly assigned 1:1 to the experimental
group and the control group (experimental group: neoadjuvant treatment of
1500mg of vallizumab+platinum containing dual drug chemotherapy Q3W,
lasting for 4 courses, adjuvant treatment of 1500mg of vallizumab Q4W, lasting
for 12 courses; control group: neoadjuvant treatment placebo+chemotherapy,
adjuvant treatment placebo). The stratification factors were disease stage
(Phase Il vs. Phase Ill) and PD-L1 expression (<1% vs. 2 1%). The main endpoints
of the study were pCR and EFS, while the key secondary endpoints were MPR,
OS, DFS, safety, and quality of life.
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PCR rate (%)
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esearch, it has been found that compared with the use of
emotherapy alone, the perioperative use of vallizumab

djuvant chemotherapy significantly improves the pCR and
patients. This proves that the treatment strategy of
ery+adjuvant immunity can effectively improve
ccess rate. Meanwhile, according to the

age Il N2 patients has reached 50%, but
cted, which proves that this method also
metastasis.

ent strategies can demonstrate
s, and we also hope that more PD-L1
tment drugs.



ARTIFICIAL INTELLIGENCE IN
DRUG DISCOVERY

CYLINA WANG

ABSTRACT

Artificial intelligence (Al) is revolutionizing the field of drug discovery by enabling
researchers to design and test new drugs more speedily and accurately than ever before.
This article explores the latest developments in Al-based drug discovery, including its
potential applications and implications for society and the pharmaceutical industry.

INTRODUCTION

The process of developing new drugs is lengthy, complex, and expensive. Trial-and-error
experimentation, which is one of the past’s typical methods for drug discovery can take years and
cost billions of dollars. On the other hand, technological advancements recently have enabled
researchers to use Al algorithms to design new drugs with greater efficiency and accuracy. In this
article, we will explore the cutting-edge field of Al-based drug discovery and explore how it is

transforming the world of medicine.

HOW Al IS USED IN DRUG DISCOVERY:

Al is being used in drug discovery in a number of ways. These include
predicting the properties of molecules, identifying potential drug
targets, and designing new compounds. For instance, using deep
learning neural networks to predict the effectiveness of potential drug
candidates based on their chemical structures is one of the most
promising applications of Al in this field . From this application,
researchers can be enabled to identify promising compounds much

more quickly than traditional methods.

Virtual screening, which is another key application of Al in drug
discovery, where people use computer simulations to screen large
databases of molecules and predict which ones are most likely to be
effective against a particular disease. By using Al, researchers can
easliy filter out molecules that are unlikely to be effective, so that they
can focus their efforts on a smaller set of compounds, saving time and

resources.



# BENEFITS OF Al IN DRUG DISCOVERY:

There are many potential benefits of using Al in drug discovery.

First, Al can greatly reduce the time and cost, like bringing new drugs to market. Just to take an example,
identify promising compounds more quickly is a great benefit and proved to us that Al has the potential to
accelerate the drug development process and bring life-saving treatments to patients faster.

In addition, Al-based drug discovery has the potential to improve the safety and efficacy of new drugs. By
using computer simulations to predict the behavior of molecules in the body, researchers can identify
potential safety concerns early on in the drug development process. This can help prevent costly and
potentially dangerous setbacks in the future.

Challenges and Future Directions:

Despite the many benefits of Al-based drug discovery, there are also significant challenges that must be
addressed. For example, Al algorithms are only as good as the data they are trained on, and there are
concerns about bias and the quality of the data used to develop these algorithms.

Looking to the future, Al's potential in this field is continuing to boost and it could continue transforming
the field of drug discovery. As Al algorithms become more sophisticated and data becomes more abundant,
researchers may be able to design entirely new classes of drugs that were previously impossible to develop
using traditional methods.

CONCLUSION:

In conclusion, the use of Al in drug discovery is an exciting area of research with enormous potential for
improving human health and wellbeing. By enabling researchers to design and test new drugs more
efficiently and accurately than ever before, Al has the potential to revolutionize the pharmaceutical
industry and bring life-saving treatments to patients faster. However, it is important to address the
challenges associated with Al-based drug discovery and ensure that these technologies are used

responsibly and ethically.
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INTRO

Meat is an indispensable part
of our diet. Most people
purchase their meat from
supermarkets, but have you
ever pondered whether the
raw meat sold in supermarkets
contains any contaminants?
People may underestimate the
potential for contamination
that meat encounters during
farming, transportation, and

o In recent years, a lot of attention has been paid to the biological ination of germs in ion with
processing in supermarkets, Transportatlon animals. This attention has been focused on the potential spread of infectious diseases. Because it contains a large amount of
from the farm to the poim both water and nutrients, meat provides the perfect iti for the i ion of mi i Asa of
WherE el this, beef needs to be transported in conditions that are more severe, with lower temperatures and higher relative humidity.

pl"O cess Meat is typically transported in settings that do not adequately inhibit the growth of the vast majority of germs because of the

supermarkets. high costs iated with the ion of equi for cold chain transport. Transport using a cold chain is an effective
method for dealing with this issue. One study found that improper treatment of the beef's temperature while it was being

transported was a significant cause to the meat's infection after slaughter with and ic E. coli (Niyonzima et

On_f arm al., 2015). There is a further contamination danger, and the materials that are being transported could be ignored. Crates are
utilised by the vast majority of businesses in order to transport live animals because they are an economical and reusable

SupermarkEt method of ing poultry. ing washing and disinfection, a study finds shipping crates still carry infected

salmonella, which resulted in Salmonella infections occurring in broilers while they were being transported (Corry et al.,
On farms, the sources of environmental pro Cessing 2002). Inconsistencies in sanitation and cleaning practise, such as i isinfection and sterilisation of reusable items,
contamination that are most frequently taken may also pose a threat of microbial contamination if they are not properly managed.

into consideration by management are the air

and the soil. When it comes to the pollution of - When customers shop for groceries at supermarkets, they will find that different kinds of meat are packaged in plastic bags or other materials like cling film and

the atmosphere, dioxins are a relatively new trays. However, very few shoppers are aware that these types of packaging may leave behind residues that generate dangerous compounds. Plastic wrapping films
type of air pollutant that has garnered a lot of have been shown to contain chemical pollutants, according to a study that used molecular dynamics simulations (Silva et al., 2007). These contaminants have a
attention in the past few years. Dioxins are propensity to move into meat products. The movement of pollutants in food oftentimes takes into consideration the presence of microplastics. Microplastics are
typically created as a byproduct of industrial particles of plastic that are smaller than 5 millimetres, and nanoplastics are plastic particles that are smaller than 1 micrometre and can be easily absorbed by animals.
processes and combustion, and they typically One study found XPS microplastics (MP-XPS) in packed meat with food trays, demonstrating the real migration of plastic ing to meat products (Kedzierski et
make their way into the body through the food  al., 2020). The majority of food trays are made of polystyrene (XPS), and this study found XPS microplastics in the meat. Plastic cutting boards are currently a
chain. It has been demonstrated through widespread type of chopping board that is used in kitchens; however, it was just recently discovered that these boards are a direct source of microplastic
research that in regions of maximum contamination in ground beef that is sold in supermarkets (Habib et al., 2022). When people buy meat in supermarkets, they frequently ask the staff to cut it up for
deposition near incinerators, the rate of dioxin them. However, it is during the process of cutting the meat on these plastic chopping boards that the plastic boards are worn down and produce microplastics that are
uptake by animals can be anywhere from two not visible to the naked eye. The meat itself causes mi i ination during the ing stage.

to 10 times higher than the rate at which
plants take it (Fries et al., 1990). PCBs are
released into the atmosphere by combustion
facilities as a byproduct of their waste
emissions. facilities in the environment can
also take up PCBs from the atmosphere and
pass them on to herbivorous animals (Weber
etal., 2018). The levels of pollutants in plants
are directly influenced by the levels of
contaminants in the soil; as a result, soil

st CONCLUSION
of agricultural production. In some regions,
the levels of the heavy metal lead present in
beef have been shown to be many times
greater than what is considered typical in We found that there are many potential opportunities for meat to be contaminated with contaminants throughout the process of travelling

recent research. It has been hypothesised that from the farm to the shop after it has been purchased, which means that there are many potential possibilities. At the source, the quant
pesticides are a common source of heavy

metals and that the improper use of pesticides
such as insecticides and herbicides in the
vicinity of farms may have caused excessive
heavy metals in the soil. Additionally, some of to the possibility that plastic cutting boards and other packaging materials could directly contaminate meat during the processing that

of pollutants in live animals can be affected by a variety of factors, including those related to the atmosphere and the soil. During
shipment, microbiological contamination is the most common problem that we think about; nevertheless, we should also pay attention to

the unique route of contamination, which is the cr nd we should devote attention to cleaning it. Consideration should also be given

the heavy metals accumulate in plants and takes place in supermarkets. On the other hand, there is no reason to be unduly concerned about the impact of pollutants on human
provide a food chain to be passed on to beings caused by the processing of meat. In the meat supply chain, appropriate regulation and control can help cut down on contaminant
herbivores (Kasozi et al., 2018). However, it
is important to take note of a few sources of
contamination that are less common. Because

residues to some extent; nevertheless, supply chain managers should also be aware of the possible risks posed by contamination and

make adjustments as necessary.

feed is so tightly associated with the rest of Corry, 1. E. Allen, V... Hudson, .. Brestin, M., & Davies, R. 1. . o. A. M. (2002). Sources of Salmonella on brofler carcasses ¢ 22 modes of contamination and methods of control. 92(3),
2443
the animal feeding process, feed Fries, G. F.. Paustenbach, D. J. J. J. 0. T.. & Environmental Health, P. A. C. 1. (1990). Evaluation of potential transmission of 2, 3, e enzo-p-dioxin-contaminated incinerator emissions to humans via foods.
contamination can often present a more DA
= : 2 Alsaidi, R., Al Kendi, R., Ifikhar, S. H. Mourad, A.-H. 1 Kittanch, W. F., Thiemann, T. . F. A., & A, C. P. (2022), Plastic cutting boards as a source of microplastics in meat. 39(3), 609-619.
significant challenge. This was found in the K Namubiru, .. Tayebwa, D. .. Tamale, A., Bamaiyi, P. H. 1. 1. o. . & healih, p. (2018). Food safety analysis of milk and beef in southwestem Uganda. 2015,
pork recall from Ireland. where feed Let 0. Le Maguer, G., Le Tilly, V., Bruzaud, . 1. F. P, & L, S. (2020), Microplastic contamination of packaged meat: Occurrence and associated risks. 24, 100489
: 3 Mamane, L1, 1 o. E. M. (2012). Comprehensive environmentl review following the pork PCB/dioxin cont on incident in Ieland. 14(10). 2551-2556.
production facilities used hot gases from the Niyonzima, E., Ongol, M. P, Kimonyo, A., & Sindic, M. (2015). Risk factors casures for bacterial contamination in the bovire meat w on Salmonella and
burning of tainted fuel oil to dry animal feed. Silva, A 5 & Losada, P.PJM.S. (2 " hims nto meat products. 77(2), 238-245

Wet the relevance of dioxin and PCB sources for food from animal origin and the need for their inventory, control and

This activity raised the possibility of millions
of metric tonnes of pork being contaminated
with PCBs (Marnane, 2012).

management. 30, 1-42.
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Cancer is also known as a malignant tumor. As the first of

the top ten causes of death for human beings, it has always
been a problem that has troubled us very much. Since the
beginning of the development of medicine, human beings
have been trying many ways to treat cancer. There are
currently five major methods for cancer treatment: surgery,
chemotherapy, radiation therapy, targeted drugs, and the
latest immunotherapy. This article will focus on
immunotherapy that drives human immune function, which
can be subdivided into four primary methods: immune drugs,
immune cell therapy, cancer vaccines, and bacterial therapy.

I. How do cancer cells avoid the search
of immune cells?

As everyone knows, the occurrence of cancer is the
continuous proliferation of cells caused by abnormal
mutations in human genes, and it is extremely difficult for
human immune cells to recognize cancer cells, which often
leads to people finding it after seeking medical treatment due
to discomfort. Normally, such abnormal cells should be
discovered and killed by immune cells. However, cancer cells
evade the search of immune cells by relying on his three
tricks. Therefore, understanding the principle of cancer cell
evasion is the key for humans to find corresponding
treatment methods.

Trick 1: Pretend to be a transparent person

Almost all nucleated cells in vertebrates contain a very
important protein—Major histocompatibility complex class |
(MHC-1). MHC-I is the key for immune cells to distinguish
between friend and enemy. When a cell is infected by a virus
or becomes cancerous, it will present virus or tumor antigens
through the MHC-I on the cell surface, allowing immune cells
to kill the mutated cells. Cancer cells will reduce the
concentration of their own MHC-| and turn themselves into
"transparent people" to avoid the search of immune cells.

Trick 2: | am a good person

There is another protein on the surface of normal cells in the
human body -- CD47. When CD47 binds to the signal
regulatory protein a (SIRPa) on the surface of immune cells,
it will display a "don't eat me" signal to immune cells.
Normally, CD47 is only present on the surface of normal
cells, but the researchers found that cancer cells also have
CD47 on the surface. In other words, when immune cells
encounter cancer cells, they think the cancer cells are good
people.
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Trick 3: Stop immune cells from attacking I. The development of cancer treatment
In order to prevent immune cells from being crazy and .

causing a cytokine storm in patients, immune cells have some Humans can't understand cancer overnight. Actually, it takes

unique "brake mechanisms" called "immune checkpoints". | us thousands of years. According to historical records, as

There are currently three known T cell immune checkpoints, early as 3000 BC, doctors at that time had used surgical
namely PD-1, CTLA-4, and LAG-3; and there are also special | resection to treat cancer, but it was not until 1891 AD that
proteins on the surface of cancer cells that can bind to new treatments appeared. In 1891, American physician
immune checkpoints, reducing the ability of T cells to attack. William Curley first used bacteriotherapy, which uses
bacteria to treat cancer in the human body. However, at that
time, Dr. Curley could not explain the principle of the
therapy, so he was widely opposed by the academic
I"- ImmunOtherapy community. Through time came the 20th century, when
radiation therapy, chemotherapy, and targeted therapy
appeared one after another. And at the beginning of the 21st
century, was the time when immunotherapy (immune drugs,
cell therapy, etc.) flourished. However, as scientists have
understood the principles of bacterial therapy in recent
years, perhaps bacterial therapy will become another new
trend.

In 2007, Nature magazine published a paper confirming the

connection between cancer cells and the immune system.
And the paper further pointed out that T cells have the
highest correlation with the occurrence of cancer. Therefore,
humans have started research on T cells and cancer
treatment.

1. Inmunological drugs

The full name of immune drugs is commonly known as immune checkpoint inhibitors, which subdue cancer cells by using the
third trick mentioned above. Taking PD-1 on the surface of T cells as an example, PD-1 will bind to PD-L1 on the surface of
cancer cells, resulting in a decrease in the attacking ability of T cells. Inmunopharmaceuticals use drug molecules to preempt
cancer cells and bind to PD-1; however, this combination does not lead to a decrease in the attacking ability of T cells and only
avoids the possibility of combining PD-1 and PD-L1.

Immunopharmaceuticals can be applied to 17 types of cancer, including lung cancer, gastric cancer, esophageal cancer, head
and neck cancer, cervical cancer, and hepatocellular carcinoma, with mild side effects, and the activation effect on the immune
system can be preserved for 3 to 5 years after stopping the drug. However, with current technology, the success rate of this
therapy is not high, and only 15% to 30% of solid tumor cancers respond to immune drugs.

Doctors currently use three indicators to judge whether a patient is suitable for immunotherapy, namely the expression of PD-
L1, microsatellite instability (MSI), and tumor mutation load (TMB).

Drug
T cell Tumor T cell
OFF ON I Tumor

///” "\\ // = w, Y
( —// | .“ld/.
/T ! -

=1 | ol l

PD-1 PD-L1 PD-1 PD-L1
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C. The side effects of CAR-T cell therapy

Although CAR-T cell therapy drives the body's immune
response to fight cancer cells, it also has a chance of causing
side effects. Because a large number of T cells are injected
into the human body in a short period of time, the immune
system will still be disturbed to a certain extent. And when
CAR-T cells attack cancer cells, a violent immune response
will also occur. However, the length of time and symptoms of
side effects are not the same for each person, and the side
effects can be roughly divided into three categories. The first
type is Inflammatory factors, leading to a series of symptoms
such as fever, chills, rapid heartbeat, shortness of breath,
dizziness, nausea, vomiting, diarrhea, and joint pain. In the
most severe cases, coma may also occur. The second type is
neurotoxic syndrome, a symptom which caused by immune
cells "accidentally injuring" the central nervous system. When
the nervous system carries the same type of antigen as the
cancer cells, or the cancer cells are near the nervous system,
the nervous system will be accidentally injured. The patient
will develop headaches, tremors, muscle stiffness,
convulsions,  unresponsiveness, poor  balance, or
unconsciousness. The third type is side effects from other
treatments, such as allergic reactions during infusions, or
immune system reactions after treatment. weaken. All in all,
CAR-T cell therapy has the risk of acute side effects, so it
needs to be observed in the hospital for several days after
treatment.

3. Cancer vaccines

Cancer vaccines are the direction that many biotechnology
companies have invested in research in recent years, such as
Moderna and BNT, the two biotechnology companies that
have developed COVID-19 vaccines. The initial research
directions of these two companies were both cancer
vaccines. During the process, they just developed mRNA
technology. As a result, they happened to meet the outbreak
of COVID-19, so the two companies turned to research
COVID-19 vaccines. The reason why the COVID-19 vaccine
can be launched in just one year can be said to rely on
previous research results in the field of cancer vaccines. It is
not an exaggeration to say that the COVID-19 vaccine is an
additional product of cancer vaccines.

The cancer vaccines are different from vaccines that the
general public is familiar with. Vaccination is not to "prevent"
disease, but to prevent the "relapse" of disease. Take the
hepatitis B vaccine as an example. Everyone is exposed to
the same virus, so the ingredients of the vaccine are also the
same. But in the case of cancer, the gene mutation of each
cancer cell is different. It is tailor-made for each patient, so it
is impossible to make a vaccine for the general public.

D. The latest research direction of CAR-T cell therapy

Since CAR-T cell therapy is a new technology developed in
2019, there are still many technical problems waiting to be
overcome, which has attracted many scientists to invest in
research. This article selects two recent breakthrough studies
to share with you.

° Science Advances, April 8, 2022: CAR-T cells are
encapsulated in a special hydrogel containing cell-stimulating
factors that increase cell activity. Encapsulating CAR-T cells
in hydrogel allows the body to maintain a certain
concentration of cells and maintain cell activity.

° Science, December 16, 2022: Make CAR-T cells have
their own stimulants, and add a gene to CAR-T cells so that
they can secrete substances that stimulate their own
excitement when they come into contact with cancer cells.

(1) TCR-T cell therapy

The name of TCR-T cell therapy is similar to CAR-T cell
therapy. TCR is the abbreviation of T cell receptor, which is a
protein that can help T cells distinguish friend from enemy.
By means of computer algorithms (guess how to modify the
genes of T cells) and gene editing technology (Crispr-Cas9),
humans can make T cells exhibit TCR. Even if MHC-I is
reduced, immune cells can Navigate proteins to find cancer
cells. In addition to the similar naming methods, TCR-T cell
therapy and CAR-T cell therapy also have the same side
effects to be overcome. However, this new technology
published in Nature in November 2022, is expected to treat
cancers with solid tumors such as lung cancer, breast cancer,
and colorectal cancer.

However, cancer vaccines are not a research direction that
has only emerged in the past few years. As early as 13 years
ago, in 2010, the world's first cancer vaccine, Provenge
vaccine, which also known as Sipuleucel-T vaccine was born.
This vaccine is mainly used to treat prostate cancer. But it is
a pity that the development of cancer vaccines hit the wall in
the next ten years, no second vaccine has been on the
market.

Having said that, if broadly defined, there are two vaccines
that are familiar to the public can also be positioned as
cancer vaccines, namely the human papillomavirus (HPV)
vaccine and the hepatitis B vaccine. HPV vaccine can
effectively reduce the risk of cancer because it can prevent
viral infection. The hepatitis B vaccine can prevent hepatitis
and cirrhosis, and indirectly reduce the chance of liver
cancer.
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(1) The expression of PD-L1

The higher the expression of PD-L1 on cancer cells, the
higher the probability of effective immunotherapy.
According to the latest ESMO Guidelines in 2019, when a
patient's PD-L1 expression is 2 50%, immunotherapy is
suitable for first-line treatment; if the patient's PD-L1
expression is < 50%, it is recommended to use
Chemotherapy and immunological drugs together.

(2) Microsatellite instability (MSI)

Microsatellites refer to DNA repeats in cancer cells. The
higher a patient's MSI is, the more unstable his DNA is,
making it easier for the immune system to identify abnormal
cells.

(3) Tumor mutation load (TMB)

The principle of TMB is similar to that of MSI. The more
mutated a tumor is, the more likely it is to produce mutated
proteins and trigger the body's immune response.

B. The limitations of CAR-T cell therapy

There are currently only six CAR-T cell preparations
approved by the US Food and Drug Administration (FDA), all
of which are used to treat blood and lymphoid cancers.
Among them, CAR-T cells are most effective in the treatment
of Acute B Lymphocytic Leukemia (ALL), with an effective
rate of more than 90% for advanced patients. But CAR-T cell
therapy is less effective for cancers with solid tumors, and
there are three reasons. The first reason is the heterogeneity
of solid tumors. From a microscopic perspective, each tumor
is composed of many kinds of mutated cancer cells. That is to
say, the location of the mutation in the cancer cells in the
tumor is not the same. But CAR-T cell therapy is to find
"commonly owned" antigens on the surface of cancer cells.
So obviously, the heterogeneity of solid tumors has a great
conflict with the fundamental principle of CAR-T cell therapy.
If the mutations between cancer cells are different, the
antigens presented on their surface will also be different. If
CAR-T cells are administered, there will always be some
cancer cells that are not killed, and these surviving cancer
cells will multiply rapidly and occupy the position of the dead
cancer cells. The second reason is that the blood vessels in
the tumor cannot keep up with the proliferation of cancer
cells, resulting in the tumor being always in a state of
hypoxia. Even if the immune cells successfully enter the
tumor, they will not be able to function due to hypoxia. Third,
cancer cells secrete chemicals that suppress the activity of
immune cells and also make immune cells unable to function.
Of course, this is not completely insurmountable.
Researchers are now trying to make more CAR on the
surface of T cells, but the concept is still experimental.

2. Immune cell therapy

At present, researchers have discovered two methods of
immune cell therapy, CAR-T cell therapy invented in 2019,
and TCR-T cell therapy invented at the end of 2022. Both of
these cell therapies "strengthen" T cells in the body through
gene editing. The following will introduce the two therapies
separately.

(1) CAR-T cell therapy

A. The secret weapon to strengthen T cells - CAR

CAR is the abbreviation of Chimeric Antigen Receptor. As the
name suggests, CAR-T cell therapy is to add chimeric antigen
receptors on the surface of T cells through gene editing.

The CAR can be regarded as a protein composed of three
parts. The protein outside the T cell is an antibody molecule
with high specificity and strong affinity for the surface
antigen of the cancer cell; the middle block is responsible for
maintaining the stability of the CAR so that it can maintain on
the surface of T cells; and the block in T cells can be used to
trigger intracellular signaling pathways. When a CAR
antibody attached to the surface of a T cell comes into
contact with a cancer cell, the CAR activates the T cell,
causing it to kill the cancer cell. Therefore, in theory, as long
as the antibody at the top of the CAR protein is replaced,
various cancers can be attacked, which is also the biggest
incentive for major pharmaceutical companies to develop
one after another.

However, in addition to being unable to overcome solid
cancers, CAR-T cell therapy has another dilemma waiting for
a breakthrough. Since the current technology uses the
patient's own T cells, this allows CAR-T cells to be reinfused
into the patient without rejection. However, this production
method also makes CAR-T cell therapy an extremely
personalized therapy, which cannot be mass-produced,
which makes the cost of treatment unaffordable. Therefore,
the next step of CAR-T cell therapy is to find a way to find T
cells that can be used by several people, so as to reduce the
cost of the customization process, but so far, humans still
cannot overcome the rejection of allogeneic transplantation .
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All in all, because of the failure experience of more than ten years, many researchers or scientists still doubt the feasibility
of cancer vaccines, but many people are optimistic. According to a review report in Lancent Onology in October 2022,
there are many mRNA vaccines underway or about to undergo clinical trials, covering cancers such as lung cancer,
colorectal cancer, pancreatic cancer, prostate cancer, ovarian cancer, and head and neck cancer.

At present, there are many data pointing out the brilliant performance of cancer vaccines. When cancer vaccines are
combined with immunotherapy, the risk of recurrence or death of patients with advanced melanoma is reduced by 44%. On
May 10, 2023, Nature magazine published the results of a phase | human clinical trial of a pancreatic cancer vaccine,
showed that some of the subjects produced cancer cells that could fight tumors. Pancreatic cancer is very difficult to treat,
and it is also known as the "cancer king", so this result is very important and fell exhilarating. And in April 2023, Moderna
told the British Guardian that they are confident that mRNA vaccines for cancer, cardiovascular disease and autoimmune
diseases will be made before 2030. The chief of the medical officer even says the the cancer vaccines may be possible

ready within five years.

4. Bacterial therapy

In 1891, American doctor William Coley injected
Streptococcus pyogenes into the tumor for the first time,
completely eliminating the cervical sarcoma cancer in the
patient. In the following 30 years, Dr. Coley used bacterial
therapy to save more than 1000 patients. However, at that
time, Dr. Coley could not explain the principle of the therapy,
and even the cause of the tumor could not be explained at
that time, so he was opposed by the academic circles. In
modern times, 100 years later, the academic community was
finally able to explain the principles of bacterial therapy, and
called Ke Lizun the father of immunotherapy.

In the past 10 to 20 years, as the relationship between
cancer and immunity has gradually become clear, bacterial
cancer therapy has made a comeback, and scientists have
used their favorite strains to conduct cancer treatment
experiments. In this article, three kinds of bacteria that are
more popular and have been clinically tested are selected to
share with you.

(3) Mycobacterium tuberculosis

Mycobacterium tuberculosis is an aerobic microorganism,
which is the culprit that causes tuberculosis in humans. In
1882, German microbiologist Robert Koch was awarded the
Nobel Prize in Physiology or Medicine in 1905 for his
discovery of Mycobacterium tuberculosis as the causative
agent of tuberculosis.

In 1900, Albert Calmette and Camille Guérin began research

on a tuberculosis vaccine. The research process can be said
to be full of twists and turns, and the experiment process
was interrupted many times due to the First World War. In
the end, it took them nearly 20 years to develop a vaccine to
overcome tuberculosis - Bacille Calmette-Guérin(BCG). The
BCG vaccine is an active vaccine made from weakened
tuberculosis bacteria, which can produce resistance to
tuberculosis.

"Bacteria are not necessarily enemies, they may be allies"

(1) Listeria monocytogenes

Listeria monocytogenes is an intracellular pathogen that can

grow inside human cells. Phagocytes that invade the human
body, grow and multiply inside the cell, and present specific
antigens on the surface. Humans use gene transfer to make
Listeria show specific antigens, such as mesothelin, which
only appears in pancreatic cancer and ovarian cancer. Use
the specific antigens displayed by bacteria to exercise the
immune cells of the human body, so that the immune cells
can respond to the antigens carried by cancer. In 2015,
researchers successfully used Listeria that had been
weakened to express mesothelin to treat patients with end-
stage pancreatic cancer.

(2) Clostridium butyricum

Clostridium butyricum is a probiotic bacteria developed in
Japan in 1933, also known as "butyric acid bacteria" or "CB
bacteria". As a probiotic, Clostridium butyricum not only
maintains gut health and relieves depression, but also
significantly increases the response rate of immune
checkpoint inhibitors (enhancing the effect of immune
boosters). On February 28, 2022, a paper published in
Nature pointed out that in patients with end-stage kidney
cancer, if thalidomide butyrate is used together with immune
checkpoint inhibitors, the patient's response rate can
increase by 58%. Compared with the 20% response rate of
immune checkpoint inhibitors alone, it is clear that the
combination of the two is more effective.

In 1959, a Nature paper accidentally discovered that mice
given BCG could greatly delay the growth of tumors. So on
the basis of BCG, the researchers developed another drug,
Onco-BCG. If Onco-BCG is injected into the bladder, it can
treat early bladder cancer or prevent bladder cancer
recurrence. After Onco-BCG is injected into the human body,
it can call more white blood cells to the bladder and stimulate
the activity of white blood cells to kill cancer cells. Onco-
BCG itself also has the effect of directly inhibiting tumor
growth.
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V. Conclusion

After introducing so many kinds of immunotherapy, | believe everyone has realized the importance of immunotherapy for
the treatment of cancer. Scientists are also optimistic that under the treatment of immunotherapy, cancer may have the
opportunity to transform the deadly killer of human beings into a common chronic disease. However, no matter what kind
of immunotherapy, there is still a long way to go, especially the high cost of treatment is also a difficulty waiting for
researchers to overcome.
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Green tea against
liver disease

Keyword definition:
Liver fibrosis: Condition that occurs when scar tissue forms in the liver and ultimately
effects the liver to function properly.

Intro:

Liver, as one the organs that plays an essential role in the body, has a proper function is
essential for good health. Viral infections, alcohol consumption, or lifestyle factors, just to
list a few factors that leads to liver dysfunction. As a growing problem globally, liver
malfunction is spot by researchers and proves us the need for effective therapies which
can help prevent or treat liver diseases (cirrhosis, fatty liver disease, liver cancer, etc.).
While, one promising avenue of research is the use of natural compounds such as EGCG,
found in green tea, to protect and improve liver health. In the following paragraphs,
potential benefits of EGCG on liver health will be explored.

Benefits of EGCG for Liver Health:

Green tea is found to include a a type of
flavonoid, specifically EGCG
(Epigallocatechin Gallate), which is
known for the antioxidant properties it
posesses and potential health benefits
such as reducing the risk of
cardiovascular disease and certain types
of cancer.This shows the link between
EGCG and tea. Several benefits of EGCG
are mentioned below: To begin, EGCG is
able to improve liver function by reducing
inflammation and oxidative stress. To
explore it’s ability of improving liver’s
function, we shall first focus on the two
key factors that drives people to liver
damage. A study conducted on mice with
non-alcoholic fatty liver disease (NAFLD)
demonstrated that treatment with EGCG

and it have shown an significant
improvement in liver function and
reduction of liver inflammation.
Considering the fact that NAFLD is a
growing problem worldwide, and these
findings lightens the hope for the
prevention and treatment of this disease.
On the other hand, EGCG is also capable
of reducing the risk of liver fibrosis.
Moreover, a study conducted on rats with
liver fibrosis showed that EGCG could
reduce the activation of cells that produce
scar tissue. This significant result
suggests that it may be an effective
therapy for preventing or treating liver
fibrosis.Furthermore, studies have shown
that EGCG possesses anti-cancer
properties that could make it a useful tool
in preventing and treating liver cancer.

According to reliable sources, researchers have found that EGCG inhibited the growth of
liver cancer cells in vitro, while another study showed that EGCG reduced the size and
number of liver tumors in mice.

Other Potential Health Benefits of Green Tea: Additionally, green tea has been linked to
numerous other health benefits. For instance, studies have shown that green tea can help
lower the risk of heart disease, stroke, and certain types of cancer. It may also improve
brain function, promote weight loss, and reduce the risk of type 2 diabetes.

Conclusion: In short, EGCG helps protect against liver damage, reduce inflammation,
prevent liver fibrosis, and inhibit the growth of liver tumors. While further research is
necessary to determine the optimal dosage and duration of treatment, these findings offer
hope for the prevention and treatment of liver diseases such as cirrhosis, fatty liver
disease, and liver cancer. Nevertheless, it is important to understand that green tea should
not be used as an alternative for professional medical treatments.

Reterences:
Chen, Y., Zhang, L., Tian, 3., Xu, Q. & Liang, Y. (2018). Green Tea Compounds in Breast Cancer Prevention and Treatment. Nutrients, 10(12), 1841. doi: 10.3390/nu10121841
S., Phonrat, 8., R. &3 s. (2018)
Nutition, %(3), 240-252. doi: 10.1093/advances/nmy005
Calway, T., Yuan, C. S, & Wang, C. Z. (2013). (EGCo) Nutrients, 5{10), 4184-4202. dok

Mice. Advances in

10.3390inuS104184

Yao, 3, Han, C., Yang, 3., Chaudhry, M. T., & Wang, S. (2017). Quercetin, Inflammation and Immunity. Nutrients, 3(4), 1-14. doi: 10.3390Inu8040402
Molanouri Shamsi, M, Mohammadi, M., Nasiri Toosi, M., Hekmatdoost, A., 8. (2018). tiver. Journal of Nutrition and Food Security, 3(3), 155-160. dot
1020252fjnfs 3.3.155
Norouzi, S, Adulcikas, J., & Sohal,S. S. (2019). Prooxid: t implications for 164, 169-177. doi:
10.1016/jbcp.2019.03.012
Saceds-Boroujeni, A., Mahmoudian-Sani, M. R, Asadi-Samani, M., & Yang, Q. (2020). 2, 91-98.
Tang, W, Jiang, Y. F., Ponnusamy, M., Diallo, M., & Zhou, X. L. 2019). e Food 8(3), 238-247. doi: 10,1016/




2

CHINESE

VERSION

English version is in the front

SMART magazine



WORD BANK

MR —XTERANREEERD, 5B BRRERETRE, ENEEMIREPES T EHRSHRRNRIE
NRES T,
RAE: SHAENTBANIE. FHEEEEMKHIXE
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SITUATION

2022498190, BKEH, MBEZERS (EC) #t/EVabysmo (faricimab) B AFHEMESEEEEESHMTE
(AMD), AR NEFRIA MBI KB (DME) SEBIMAIME. Vabysmo ZRMME—IRHEBIERFLES 254,

FARICIMAB: .-G/ 0 V€L i

&7} HRoche(® KL )FrEH RKIFaricimab (F&@&&: Vabysmo)R—H4F
SR, AJLUBEEEHINEIMERNEEKEFANVEGF-A) U R MEE
& 2(Ang-2), Faricimab@ E—FAEBZEEZH BTN WNINERZ
¥, Brl, ZAMBRARBUREMANER, SEZEURBEERSE, #it
EER T AT BEEMENIEZ (NAMD) LUK A& FR %1% 37K i (DME) A9
2%, FaricimabRBEEONBEZT— KA EaNERIND, mMhEs
BYBIAYHERS, Z ERTLURAN SR ER.

R EANERYS, E—MKETFAREHEOL, HEEARNESRONER. ERHR
T, YHESUARRKSHINELRAE—AL, MXARBRES, LERREE SR
RIS, B LRAEARNSAN, NEMNL—HERAN, REERANRRE
55, BEHIIETENLEN.

H4 2 AMD(age-related macular degeneration) Bl @5 ZF I BIIERRE. EFEHTEREXAILL

AMD? AT HENBFETAEMEEVIRE (NAMD), EMENPFETLRRERNANE, HUBEA
%, EEMERDRTAESHTER. AdRE. REBEMERERRER, MEBELEK
HREHATBESEMAATRE. POMNEFEMEER, mEENSKERAEHIRG,

{48 DME(Diabetic Macular Edema) DB A1 HHI AR, DMERSHE BEMRASE & H—iH%
DME? "EREEERERS, BEAROERDE WIE. BY. WHTES, NRFRDATH
5, EIRERKH,

Tit=E EAMDIERDME, #SHMERNK 4 KEF(VEGR)FLMAMMRITEER, (RESEHMEM
EEK, MMENEBERNGESS, REZISHMEANBES RS, M5 |k Pk EE i
BRBEY), YABMRHEEREVEREN, EEENZEMMEK, 3HERIMERE.,

PR FR R ER Bl LUB I B AT ARSI BE S AR AT, EANAYAE, BESERNNE
4 KEFF7 & (Anti-VEGF treatments)3RJa¥7, MIMVEGFAME S ERBAER, HHIV
E, BRLHEMNENIEK. HIGKRBIBER, FRNNERNREKEFTEBEREL
EERARERNAT AR




EXFARICIMAB

Anti-VEGF Anti-Ang-2

Faricimab{ R ERMEZNGF, 93250 Fur Fa
BEREEKEF (Anti VEGF-A) U KM EE L E \\ //
(Anti Ang-2), HTI0E RN E 4 K FEF (Anti VEGF- \ /
A)RTLUMEIA ARG, PEEIMIEREEE

R M EMAIRL, Mt E £ (At

Ang-2) T a] 20 I B RIS & M R PRR I E 3T F

VEGF-ANBIRE, HRERRULESHN, B8 II

1D E R BIPRI RZ A KR F (VEGF-A) AR M E 2 F

BiZE(Ang-2), MIMAZIEINEENMEREY,
R MBI AR K RES

SIX=HIER R E iR

BX2R=ZHNIGRSL—HEMET, 952 TENAYAFILUCERNELL K YOSEMITEFIRHINE, M
TSR3 & TEff R FaricimabM R 2 M R A, HHTENAYAFILUCERNEE B X HHFIE & BT
w25 (NAMD), TYOSEMITEFIRHINEN 25334 FR 7514 E BTk Bh (DME).

HEIES Y, ETENAYAFILUCERNEM 2K E XK F, EZTATHNEEIWHENSED
faricimab#afliberceptm4AFTBBLA Y h, HTEFE48EHITBCVAITD (REFEMNITSD), ERE
TARL45%NBEEE—ESMONBLB—RENE, ME_ENEBI60%NEBESONELA—
Ro TEYOSEMITEFIRHINERISIRINE L0, MUAFITENAYALUKZLUCERNERIIREARS, R
R YOSEMITEFRHINER R B L IR — G 5B LBCVAITT O FIIT N, BERETAN—FIET
ATMAEE—ELMENNEAL—R,

Faricimab

s TILZAMDIEZDMEE £ IR R TRAENAREER, LHMEEH
ZHRE, BRESEFARERRBEZELENIB LZKR, M
Faricimab {F A — M4 S EHELEY), AIUBRMATXERE, F
B, HIARKESE, ERATHEEER LI UMREESATARE—
R, FAJLAREE BT BRI R DA 2R AL, EREMURMREWREET
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of EFS (DCO: Nov 10, 2022), median EFS
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Bacterial Therapy

Bacterial Therapy?
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Surgical Treatment Radiotherapy ~ Chemotherapy Targeted Immune Cell Therapy
Therapy Checkpoint
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R RRALZMEARYRELE CD47 . BRI, HE
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2E?
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MR EMA=KEE, BT REARNEE, AL, 7
REARRENRIE, BMEAXIRWET HENX
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A—: BEESREBA
BHEDMENNEZARLFHEE—HREENELR
— - BHITEZHAMEEMEEEY ( Maor
histocompatibility complex class 1) , f&#f MHC-1, MHC-I
EREBARIPHENXRE, HARBRSRBENEL
B, SBEIMEREL MHC-| 2IFSERMBHINER, %
BARREE T RNAMR, MEARIMEEES MHC- BIR
E, BECERBAN, URIREAEIIEE.

BR=: LREARELEE
ATHRRBARRAT IR, EEERNREARBEXNRE
(RIFARHRIEREE) , RRARE LI EKEN
BN RBERER". BRIEHN THARRERESE=1
S3UZ PD-1. CTLA-4 K LAG-3; MB4RELELTS
RERERESHNIHERD, 6 T ARNKEENRER,

EBEQITHNRR
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NHEERELRBFRBRFATRET, FEEIAT
1891 £, ABIITANEM, 1891 &, XEELRE - 11
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LY, EANIEETERBEZTENRE, FILEDFAR
ROAME R, BiEE, BERE 20 42, BEHaT. &
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(—) Semed

ARBHMNREAN LB ARBREIMNGIF, ERF A
ER MBI = kAR, L T 4fERER PD-1 A,
PD-1 £ 5EAMKREMN PD-L1 &5, B/ T ARMNKHEE
T, MEBHYNRFBEYS F, LABAR—F,
5 PD-14E; BXMESHARSH T ARNKEHENT
P&, {08 % PD-1 5 PD-L1 Z&&HBIATRE,

SRV AEME. BB, REH. XTE. FE;M
. FFARESHI7MEE, BRFARRN, FAZENS
BREHEURRAREI~SE, FEUBRNEATS,
AT ENMEH TS, RE 15% ~ 30% BIESHEEE
X RB Y R o

E4BaitER =gk T B E RDESERRELY
JBYT, PRI PD-L1 WRIME. MEEFRREN MSI LUK
JERT & TMB .

1. PD-LIRME

EEARLEN PD-L1 RUBAE, REHWATERONE
HEE. RIE 2019 ERMBOKMATIES ( ESMO
Guidelines) , MB|Ef PD-L1 RIE > 50% , F—&AT
MIBAERARESY; S2EM PD-L1 RIE < 50% , WE
WER TR S REHYIT E#T.

2 WBEFRBEM (Microsatellite Instability, MSI )

MPERISEAMH DNA BEH R, HBEN MSITE,
RRME) DNA BARE, BREAKREZ RN AZEH
Bo

3. BT L1f5 = ( Tumor Mutation Burden, TMB )

TMB HIRIES MSI 1), BEMBHRTRZETS, WAEH
SERRENEER, H5|RARRE R,
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(Z) REdpAaT
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2019 FREAH CAR-T AT 3%, UKk 2022 ERAEBH
TCR-T ST 3. XPFPAARRST % S BB B RS SR L &
M T 48, MBS & # TN B,

1. CAR-T 4HRRFT %

(1) 3R T AAERIFEEELER — CAR

CAR Bk &R Z & (Chimeric antigen receptor ) Zf&
F. MBBX, CAR-TAMTEERBEIERRE, ETH
MREMARETNRZ .

CAR ZFRI A= EBONEBRAN, TARINER
P EARERENREBET —HAEEMAONAGESF;
FRiBBIBIR A B 4ERS CAR BUARRE, (EELRJLALERITE T 4IMRR
;T ARAKKR, WaTERMEARARIREGER
Bo HMIETE T AIREM CAR MAIEMEIEAMATRY, CAR
PREN T4, FEREEAR, FEtEeE, IBSR
CAR BEHRR LRI, MEERESHEE, XHUEEKR
BB RBRAKIEE.

(2) CAR-T RRFTERIE IR

BRE&xERRREMEER (FDA) #ZfR CAR-T 4l
FIFIRBA M, BEZEET AT DRURKERE, HF,
CAR-T A ERTAM BHEABRB MK (Acute
lymphoblastic leukemia, fE#i ALL) BIMRRAEE, X6
HBEFUEREXESZN+TU L, 1B CAR-T AT /A TR
EESHBHNEBERRRE. CAR-TAMTERTAATE
SHBE=ARE, F—MNREREAEREMENZHRM,
MNHMEERE, S—FMEERRIFSHRTNBAMFT
ARk, B RMEBRNEARLERTNUEFRER.
REARH, SSEMBHSFEMS CAR-T AT ANIRERE
BIRABIFR, CAR-T AT AR EBAMRRE THE
AHE1 WHE. MEARZENRENERR, EREZW
HHRRBSERER. NRMET CAR-T 4, 285
SHEARE B WA, MXEE T ROBARIPIRE
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FREL, BXAGIIESEHLSE CAR-T AT AR —Titkin
PARRITE, TEAMRERS, BMSBATERAERT
Fo Fitk CAR-T AMTAN T—%, ERBIERHRBA
FILUGBAN T 4858, XEEAIHEEFIENER, &
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3. &Z SR (Mycobacterium tuberculosis )
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