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INTRODUCTION

In this scientific magazine, we have the pleasure to present the

work of iGEM students around the world. iGEM, which stands for
“International Genetically Engineered Machine,” is a competition
where student teams apply synthetic biology and introduce novel
DNA and innovate biological systems, in order to solve issues in the

world.

Between hours of surveying their surroundings, designing their
projects, searching the literature, working in the Ilaboratory,
formulating mathematical equations, and being carefully aware of
existing inequities in their fields, these young scientists are taking
steps to creating a safer, better, and healthier world.

Join us on this journey and explore the specifics of their projects.
We call for the support of young science and synthetic biology, and
we hope that you too will feel so compelled after exploring this

selection of scientific works.

Eva Paruch and Lori Saxena
2022 Stony Brook University IGEM Team
Stony Brook University

Team Leaders

August, 2022
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IN THE 19108,
WHAT IS SYNTHETIC SCIENTISTS FOUND
BIOLOGY? % A WAY.T0 EASILY
A Brief Overview MASS'PRUD“CE
he bty of varipuatin HUMAN INSULIN
WITH MINIMAL SIDE
D o EFFECTS, BY USING
B GENETICALLY
Pt e ALTERED E. COLI

shape of our nose, hair color, eye color, and

even whether we can roll our tongue or not. BACTE R IA TH IS Is
Synthetic biology is an emerging field of % .

biology in which scientists are studying how STI Ll TH E cu RRENT
to manipulate DNA in order to redesign

organisms to have specific abilities and

traits. Although synthetic biology is a SﬂURcE UF MANY
relatively new field, selecting organisms for

For years, humans have selected for desired I NSU LI N PR“ D u BTS
traits using conventional breeding methods. UN TH E MARKET
For example, by breeding a fruit plant with -

small seeds with a fruit plant that produces

certain desired traits is not a new concept.

big fruit, farmers can create a plant with
both big fruit and small seeds. However,
with the development of synthetic biology, 9|é
scientists now have the tools to genetically
modify a plant that will yield both big fruit

and small seeds by directly placing the DNA

which causes those two traits, the genes of 1923 E” I."-I-Y ]978
interest, into the plant's genome. This
Insulin first discovered One of the developers Insulin produced using

modern technique is more efficient, and
allows for the placement of multiple by Frederick Banting of mass producetion of E. coli and genetic

desirable genes into an organism. and Charles Best. insulin. engineering.
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In recent history, there have been several
improvements in the field of synthetic
biology. For example, Dolly the sheep was a
landmark case. Dolly was the first ever
cloned mammal. Another example include
genetically modified organisms (GMOs),
which are currently used in many farming
systems to provide a more abundant
harvest and more nutrient dense food. For
example, golden rice is a type of rice that
has been manipulated to produce beta-
carotene. Vitamin A deficiency can be
combated with beta-carotene, preventing
blindness in children and lowering the risk
of infectious disease.

Synthetic biology has also been used to
create new medical treatments. In the
1920s, diabetics wused insulin extracts
derived from purifying animal pancreases.
However, this had many risks and side-
effects. In the 1970s, scientists found a way
to easily mass-produce human insulin with
minimal side effects, by using genetically
altered E. Coli bacteria. This is still the
current source of many insulin products on
the market. Overall, the development of
synthetic biology and synthetic biology
techniques has created many products that
have significantly benefited society in
various ways.

Emerging Techniques of
Synthetic Biology

While genetic engineering may seem as
limitless as inserting any gene of interest
into an organism (host), this can be an
oversimplified approach. When inputting a
gene of interest, one must consider how the
host cell will interact with the gene. Even if
the host cell was to accept the DNA, not all
cells have evolved the machinery to create
proteins and other biological materials in
the same procedure as other cells. This can
result in a protein product that is different
from the one that was desired. Despite
these challenges, synthetic biology has
come a long way.

When compared to traditional cell cultures, plants are an increasingly attractive
option as hosts. Plants allow for the harnessing of photosynthesis to create a
desired molecule. Additionally, plants already create bioactive molecules (for
example, dhurrin, a natural pesticide), and are a great option for the large-scale
manufacturing of biological materials. For example, tobacco plants have grown
vaccines that fight malaria, anthrax, hepatitis and influenza. The future of
‘pharming” seems very bright for commercialization, as plants can produce
human therapeutic agents more cheaply when compared to traditional
methods.

Plants are not the only frontier that synthetic biology is using to impact
medicine. In a process called xenotransplantation, pigs are being genetically
altered to help with the shortage of organs in the medical world. In the future, it
may be possible that pigs have a genome that is human-like enough to provide
organs which can be successfully implanted into patients.

Another example of an application of synthetic biology is chimeric antigen
receptor (CAR) technology. CAR T-cells (which are part of the immune system)
can be genetically programmed to kill cancer cells. Other applications include
viruses which can correct inherited genetic disorders such as Severe Combined
Immune Deficiency (SCID) and epidermolysis bullosa. Because these disorders
are inherited from parents at birth, and are caused by genetic mutations,
traditional medications cannot directly target the root cause. However, synthetic
biology techniques can help fix these mutations and cure these disorders. These
are just a few examples of the ways in which new approaches using synthetic
biology can save lives and alter existing therapies.

There are many cases in which biology and emerging technology can partner
together to revolutionize industry. For example, cybernetics, which involves
computer control of a gene. When a computer is triggered by a certain signal, it
can turn a gene “on” or “off.” This technology allows for the selectivity of choosing

when a gene is activated and expressed. Furthermore, artificial intelligence is

also being used to help predict which combinations of host cells and genes of
interest will yield functional results, thereby saving the time and resources that
would have gone into creating a defective product.

Overall, synthetic biology is a rapidly developing sector, in which innovative ideas
allow for more successful and intricate organisms to be created. In 2016, the
Defense Advanced Research Projects Agency (DARPA)

challenged MIT-Broad Institute Foundry to create 10

molecules unknown to researchers within 90 days. By

using a variety of techniques, both new and old, six

molecules were successfully created for use by the US

Department of Defense, showing that synthetic biology

has the potential to bridge the gap in material shortages

in a short amount of time. The increasing development

of synthetic biology has drawn interest from people

outside of biology, including but not limited to,

polymer chemists, physicists, engineers, and

politicians.

Illustration by Kimberly C3
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Additionally, scientists also answer to their local authorities for certain

projects where there are biosecurity concerns. For example, the Federal
Select Agents Program has control over high-risk infectious agents. If
researchers want to work with such agents, they are held to strict
regulations. Another example is the Dual Use Research of Concern
(DURC) policy that all NIH-funded research requires labs to follow if
they work with high-risk infectious agents. Furthermore, if all local
governments set a precedent of what is acceptable in scientific
research, all scientists will know what boundaries must not be crossed.

Another current concern over synthetic biology is the scalability of
current research. Researchers are incentivized to publish their findings
in scientific journals. Published projects usually contain the procedures
used. However, projects that work in the lab may not be scalable or
easily mass-produced at an industrial level. For this reason, all major
players that are involved in making science available to the public:
academia, government, and industry, should work together
tangentially on projects. If all parties regularly collaborate as a project
progresses, each sector can have input on how to best distribute the

science that is being developed.

Current Barriers

There are many ethical concerns associated with synthetic biology.
One such concern is that scientists may utilize synthetic biology for a
reason that is not agreeable to others within the scientific community.
There are also concerns that once developed, new synthetic biology
treatments may not be available for everyone due to cost barriers. One
way to tackle these problems is to have open communication between
scientists and the public about current projects. By allowing the risk
and benefits associated with each project to be transparent, people
can decide for themselves if a project is ethical. Furthermore, it will
eliminate the hesitation of the public regarding synthetic biology.

should
environment. For example, if the scientific community had a

Scientists also consider a more collaborative
standardized method of recording all findings on synthetic
biology, it would make it easier for future researchers to
understand which parts to choose for the project they are
creating. Pooling together such information might also
advance the artificial intelligence programs which currently
suggest what biological parts are best suited for use together.
Artificial intelligence is more likely to produce correct answers
when given a large database of information. Having more
information will also allow scientists to better develop the

code for their programs.

should
consider collaborating on projects more frequently. Because

Lastly, scientists from different specializations
synthetic biology is an emerging field that attracts people of
many backgrounds, involving experts from various fields can
contribute to creating a project that addresses the needs of
many different communities, takes into account various

different perspectives, and has an overall wider impact.
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PROTEIN §

A REVIEW OF
PULMONARY
EMBOLISM

Isam Adnan and Eva Paruch, iGEM

Stony Brook University

enous thromboembolism (VTE),
v also known as abnormal blood
clotting, is a disorder that includes deep
vein thrombosis (DVT) and pulmonary
embolism (PE). A deep vein thrombosis
(DVT) occurs when a blood clot forms in a
deep vein, usually in the lower leg, thigh,
or pelvis. This blood clot then travels
through the bloodstream and lodges in
the lungs, causing a pulmonary embolism
(PE). These clots can quickly result in life-
and

threatening

death.

consequences even

Blood thinners (anticoagulants) and clot
dissolvers (thrombolytics) are commonly
used to treat PE. They are not always
expensive, but can have dangerous side-
effects, especially when administered life-
long, which is usually the case in people
with protein S deficiency and other
coagulation disorders. Furthermore, blood
thinners such as Warfarin cause placental
bleeding and may not always be safely

administered during pregnancy.

PEs are the third most common cause of
cardiovascular death. They are often

caused by old age, blunt trauma,

fractures, age, blunt trauma, fractures, infectious

material, or tumor emboli. A potential PE can be
distinguished by a patient’s uniquely rapid heartbeat
and unexplained shortness of breath. Despite major
strides made in the development of diagnostic tools to

detect PE, many cases go untreated.

There is a major difference in the mortality rate of
untreated PE cases (30%) compared to the mortality
rate of diagnosed and treated PE cases (8%). Recent
data suggests that almost 33% of hospitalized patients
are at risk of VTE, and that approximately 31% of the 38

million US hospital discharges were considered to be at risk of VTE. However, despite these
risks, it is reported that many eligible patients either receive no or suboptimal preventative

treatment. Increases in treatment rates could increase our ability to prevent PE-related deaths.

There are two different types of treatments currently available for patients with PE:
conservative and surgical. Conservative treatment involves the administration of antibiotics,
anticoagulation drugs, or analgesics. The most common drugs administered are Heparin and
Warfarin. Heparin prevents the growth of existing blood clots, while Warfarin disrupts the
blood clotting cycle, resulting in a longer period of time before new clots can develop. Though
effective, these drugs can have many unwanted side effects such.as bleeding, hemorrhages,
abdominal pain, thrombocytopenia, nausea, etc. These risks are further compounded by the

fact that patients often need to remain on blood thinner treatments for life.

Major advances have been made in the technology used to detect diseases such as VTE.
However, the mortality rates for the disorder are significantly high, and continue to rise.
Countless studies support that PE prevention and diagnosis is signhificantly under-prioritized in
the modern American healthcare system. The Stony Brook University iGEM Team of 2022 is
focused on creating a novel alternative treatment to the modern drugs currently used in the
conservative treatment of PE, as well as improving diagnostic methods for related disorders.
This is just one example and one little step towards a greater focus on the treatment of

coagulation disorders in the US healthcare system, but also in the general population.
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HEALTHCARE
INEQUALITY ON
LONG ISLAND:
CARDIOVASCULAR
DISEASES

Divleen Singh
iGEM Stony Brook University

ardiovascular diseases include
c heart disease, heart attack, stroke,
heart failure, arrhythmia, and heart valve
issues. Heart disease is characterized by
problems of the heart and blood vessels.
Heart attacks and strokes occur when a
portion of the heart or brain do not

receive adequate .

blood flow. Heart failure occurs when the heart doesn’t pump as effectively as normal. Finally,

arrhythmia is characterized by an abnormal heartbeat.

A population's cardiovascular health trends are important to consider

when looking at their health at large.

Long Island's Nassau County is a suburb where many residents' incomes are above the
American average. One would assume that the healthcare outcomes are equally distributed
across the county, but the distribution of different ethnic groups across the county creates
different healthcare trends; residents that live in underserved, low-income, or minority
communities are disproportionately affected by diseases. The main cause of death for

residents in nearby Suffolk County is heart disease. According to the Suffolk County

Community Health Needs Assessment, cardiovascular disease can stem from obesity at the

pediatric level. There are many school districts in Suffolk County that cite more than 40% of
their students either as overweight or obese. By addressing obesity at the pediatric level,

conditions such as cardiovascular disease can be prevented in the future for those individuals.

Healthcare inequality in Long Island shows up in its cardiovascular disease trends. However, by
increasing access to healthcare to different minority groups and using inclusive language, it is
possible to work towards addressing healthcare inequality in terms of cardiovascular disease in

the Long Island region.
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rotein S is a protein found in plasma DAN G ER“ US
that is made in the liver, and prevents
blood clots from forming. Protein S is
dependent on vitamin K to function properly,
and typically works to keep blood in a liquid
state. It is present in the blood at low
concentrations; 40% of protein S is in a free
state and 60% of it is bound to another

protein called C4b-binding protein (C4BP).
When protein S is bound to C4BP, it increases %ié
the effects of activated protein C, which
works to inhibit factors that contribute to

blood clots. Both protein S and protein C
work to control excess clotting at various TRAVEL TH Rn U GH
points, and in a person that is protein S
deficient, this process goes unchecked which
can lead to serious complications. TH E B 0 W
[ ]

A person who is protein S deficient is at an

) o

increased risk for abnormal clotting and life-
threatening conditions such as deep vein
thrombosis (DVT) and pulmonary embolism
(PE). DVT occurs when there is a blood clot
that forms in the deep veins of limbs, typically élé
in the legs. Symptoms of DVT include pain,
swelling, and redness in the affected leg.
Symptoms of PE include, but are not limited

to: sudden shortness of breath, chest pain,

feeling anxious, dizziness, fainting, heart DVT PE PR“S]

palpitations, coughing, excess sweating, and

X Deep vein thrombosis Pulmonary embolism Gene that encodes
low blood pressure. here are three different
. _ More in article on the More in section 1, human Protein S.
types of protein S deficiency. In type |,
next page. article 1.

patients produce an insufficient amount of
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both free and C4BP bound protein S. In type Il, patients produce a normal
amount of both forms of protein S but there is decreased activity, making
protein S nonfunctional. Finally, in type Ill, patients also produce a normal
amount of the bound protein; however, levels of free protein S are low.

Protein S deficiency results from mutations in the PROS1 gene that encodes for
protein S. If an individual inherits the defective gene from just one of their
parents, then there is a 50% chance that they will develop venous
thromboembolism (VTE), which includes DVT and PE. In cases where an
individual inherits two copies of the mutated PROS1 gene from each parent, the
result is a life-threatening condition called purpura fulminans. This occurs during
the neonatal period, and it causes clots in the small blood vessels to develop and
lead to necrosis, or death of the affected tissue cells.

In addition to these disorders, protein S deficiency makes it difficult for women
to carry children to term, often resulting in fetal loss. Severe protein S deficiency
can be difficult to diagnose and often gets overlooked in individuals who present
symptoms of VTE. In individuals who do not have a family history of the
deficiency, the incidence rate is 0.03-0.13%. However, in patients who have a
family history of VTE, this rate increases to 3-5%.

The standard therapy for protein S deficiency is to take blood thinners such as
heparin and warfarin. However, these drugs have side effects such as skin
necrosis and some individuals depend on these drugs during their entire

lifetime. Furthermore, warfarin results in birth defects for pregnant women.
Besides low-dose aspirin, low molecular weight heparin may be suitable for
pregnant populations; however, the risks associated with this drug are currently
unclear.

Protein S deficiency can present a variety of symptoms which can be mistaken
for something else. Being aware of the signs and symptoms of VTE can limit the

amount of fatalities that occur each year from this disorder. In addition to

informing communities about protein S deficiency and its associated symptoms,
there is a need for more research on how this disorder affects different
populations of people. While blood thinners may be suitable for some
populations, there is a need for an alternate therapy in patients who cannot take
blood thinners. Reliable therapy has not been established in multiple
populations, such as pregnant populations.
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THROMBOSIS
RELATION WITH
PROTEIN §

Symptoms, causes, and effects

eep Vein Thrombosis (DVT) is a medical

condition in which red blood cells form a

blood clot in the deep extremities of the
body, such as the lower legs or around the
armpits. The noticeability and severity of
symptoms like pain or swelling are related to
the size and growth of the abnormal blood
clot.

DVT is caused by factors such as age, lack of
movement of the extremities, pregnancy, and
genetics. If not treated properly, the abnormal
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blood clot could be dislodged from
the deep vein and travel to the

lungs, increasing fatality rates.

Pulmonary Embolism (PE) is the
after-effect of a dislodged blood clot
from a DVT. PE occurs when the
dislodged blood clot from the
extremities travels into the lungs and
blocks the capillaries’ ability to
exchange oxygen and carbon
dioxide. This critical condition causes
a sudden shortness of breath,
coughing up blood, discomfort
around the chest, wheezing, and
even death. To counteract these
complications, many physicians
attempt to treat the symptoms of PE
and DVT with diet, exercise, but
most importantly by using blood
thinners and other medicines. Long-
term antithrombotic therapy with
Heparin and Warfarin is the usual
treatment for DVT. However, these
medications have problematic side
effects for vulnerable populations
such as pregnant women and

infants.

Some of these side effects include
hemorrhages, birth defects, severe
bleeding, hematuria, hematochezia,
dyspepsia, swelling, coughing blood,
dizziness, vision change, and
increasing vulnerability to
concussions and contusions. Many
researchers are looking to find
alternative ways in treating DVT,
specifically in patients with
hereditary disorders like protein S
deficiency, which leads to increased

susceptibility to DVT and PE.

Protein S is a cofactor of another protein called Protein C which when activated, helps in
dissolving blood clots by deactivating blood factors V and VIII. Protein S deficiency can be
caused by various conditions, but is also an inherited disorder caused by a change in the

PROSI1 gene.

For individuals with protein S deficiency, the chances of developing a DVT increase by 50%
before the age of 45. In severe cases, newborns have a high chance of experiencing purpura
fulminans, an often fatal condition characterized by an increase of abnormal blood clots in
the infant’'s blood vessels and necrosis of their tissues.

The prevalence of Protein S deficiency is 1in 500, while patients with a history of abnormal
blood clots have a 5% chance of having this abnormality. The Japanese population has the
highest prevalence of Protein S deficiency, with a 10x greater prevalence than in European
and American populations. To diagnose this deficiency, clotting analysis and ELISA tests are

used to measure the amount of protein S in the bloodstream.

While Protein S deficiency is a rare condition, it is still crucial to understand, because

it is a contributing factor to widespread diseases such as DVT and PE.

&1
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oronavirus disease (COVID-19) is an
infectious disease caused by the SARS-

CoV-2 virus. This disorder is widely
characterized as a

respiratory disease,
however this is not necessarily accurate.
COVID-19 patients experience a variety of
symptoms including pneumonia,
inflammation, micro-vasculature dysfunction,
hyper-coagulation, nervous system damage
and multi-organ failure. Moreover, there are
multiple long-term complications, which are

still not well-characterized.

Any of these symptoms can be responsible
for COVID-19 related mortality. However,
thrombosis (abnormal blood-clotting) is the
leading cause of death in severe COVID-19
infections. Researchers have linked these
abnormal blood-clotting events in COVID-19
with a decline in protein S levels.

Protein S is a multifunctional protein which
maintains normal and healthy blood clotting
activity, and prevents overcoagulation of the
blood. It also inhibits inflammation following
cell death and infection, and is used in many
cell-signaling pathways. Because protein S
has so many different roles, protein S
deficiency can have grave consequences.

There are multiple causes for the decline in
protein S levels following a COVID-19
infection. In severe COVID-19 infections, there
is an extreme immune response, known as
thrombo-inflammation, which occurs by
overproduction of cytokines, small molecules
which regulate the activity of cells.

COVID-19 can cause a “cytokine storm,” which
damages cells, and leads to organ failure. It
also causes a decline in protein S levels,
causing many mini
(microthrombi) throughout the  body.
Autopsies of patients with severe COVID-19

blood clots

infections have revealed the presence of
these clots in the lungs, causing extensive
lung damage, which is a major cause of
COVID-19 related deaths.

*
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million US hospital discharges were considered to be at risk of VTE. However, despite
these risks, it is reported that many eligible patients either receive no or suboptimal
preventative treatment. Increases in treatment rates could increase our ability to

prevent PE-related deaths.

There are two different types of treatments currently available for patients with PE:
conservative and surgical. Conservative treatment involves the administration of
antibiotics, anticoagulation drugs, or analgesics. The most common drugs
administered are Heparin and Warfarin. Heparin prevents the growth of existing blood
clots, while Warfarin disrupts the blood clotting cycle, resulting in a longer period of
time before new clots can develop. Though effective, these drugs can have many
unwanted side effects such as bleeding, hemorrhages, abdominal pain,
thrombocytopenia, nausea, etc. These risks are further compounded by the fact that

patients often need to remain on blood thinner treatments for life.

Major advances have been made in the technology used to detect diseases such as
VTE. However, the mortality rates for the disorder are significantly high, and continue
to rise. Countless studies support that PE prevention and diagnosis is significantly
under-prioritized in the modern American healthcare system. The Stony Brook
University iGEM Team of 2022 is focused on creating a novel alternative treatment to
the modern drugs currently used in the conservative treatment of PE, as well as
improving diagnostic methods for related disorders. This is just one example and one
little step towards a greater focus on the treatment of coagulation disorders in the US

healthcare system, but also in the general population.
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rotein S deficiency is a rare

condition that can be genetic or
acquired, and it can contribute to
excessive and abnormal blood clotting.
This is referred to as thrombophilia. The
clots usually develop in the limbs, and
this condition is called deep vein
thrombosis (DVT). A DVT may then break
off and travel to the lungs, causing a

pulmonary embolism

(PE), which can be fatal. Protein S deficiency is caused by mutations in the PROS1 gene.
which can be fatal. Protein S deficiency is caused by mutations in the PROS1 gene. Studies
have shown that African Amercians have a 30-60% higher rate of Venous
thromboembolism (VTE), which includes DVT and PE, than those of European descent. The
genetic predisposition for thrombophilia has been well documented in the European

population, but not in the African American community.

Protein S deficiency in the African American community has complex, intersecting factors
that contribute to the inequity that is seen in this disease. Hereditary differences in
mutations of the PROS]1 gene, lack of African American representation in clinical trials, and

general healthcare disparity all contribute to the inadequate knowledge of how this

condition affects this population.

One mutation that has been found to increase risk of VTE 3-5 times in European carriers is
called Factor V Leiden, but this mutation is not typically seen in the Black population. One
study sought to examine genetic factors that contribute to the increased rate of VTE in the
African American population only. The PROS1 gene was analyzed in an African American
family that had a history of frequent VTE as well as decreased levels of protein S based on

prior lab reports.

Researchers found a variant called PROS1 V510M, and found that this mutation changed a
valine to a methionine at the 510th position. Then they evaluated the significance of this
variant in a larger study. It was found that PROS1 V5I0M was associated with increased
incidence of VTE among African Americans. While this study was successful in identifying a
population specific variant in the PROS1 gene in African Americans, it also highlighted a
major issue among the limited data that was available due to the lack of Black

representation in clinical studies.

Minorities are more likely to be affected by health disparities, yet in the United States, Black
patients make up only 5% of clinical trial participants. A 2015 study published by
ProPublica and Stat announced that a new cancer drug designed to treat multiple
myeloma was now FDA approved. The issue is that out of 722 trial participants, only 13 of
those were Black. In the general population, of those diagnosed with multiple myeloma,

20% are black. In this study, less than 2% of the participants identified as Black.
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There are many factors that contribute
to the low participation rates of
underrepresented communities in
clinical trials. One of these factors is the
exclusion criteria that is associated with
many trials. Oftentimes, clinical trials
exclude participants who are obese,
above a certain age, have chronic
diseases, or individuals who have a
severe mental illness. Underrepresented
communities who disproportionately
experience chronic diseases compared
to their white counterparts are being
excluded from health studies. By re-
evaluating the exclusion criteria, trials
can develop a more diverse participation
that is representative of the general

population.

An important aspect of establishing
inclusivity in a trial is to outline what
potential barriers may prevent members
from underrepresented communities
from participating. These barriers can be
subdivided into three categories:

financial, communicative, and belief

systems.

Financial barriers could include inability
to miss work to participate in the trial,
cost of transportation, and need for
childcare during involvement in the
study. Language and communication
barriers could also prevent participation.
Lack of trust in the healthcare industry
due to past experiences or moral beliefs
need to be considered in

underrepresented communities.

After establishing potential barriers that
may inhibit participation from

underrepresented communities, the trial

should be restructured to eliminate those barriers. Some examples of this would be to
provide transportation to site, offer compensation for missed work, provide childcare, offer
informational materials in multiple languages, and offer support to individuals who may

feel hesitant to participate.

When designing a clinical trial, there are a variety of components that must be considered,
but not limited to: outlining the research objective, defining the target population, and
determining the parameters. To see involvement in a trial from underrepresented
communities, it is essential that the inclusivity of participants be considered from the

preliminary design stage through the conclusion of the trial.

The lack of inclusion of African-Americans mirrors the health disparity that is seen by
this community, through limited access to healthcare, and implicit bias by providers that
may affect treatment. By making clinical trials more inclusive to those from
underrepresented communities, we have the opportunity to tailor therapeutic

interventions and provide better care for all.

References

Bodicoat, D.H., Routen, A.C., Willis, A. et al. Promoting inclusion in clinical trials—a rapid review of the literature and
recommendations for action. Trials 22, 880 (2021). https://doi.org/10.1186/s13063-021-05849-7

Boyle, P., & Writer, S. S. (2021, August 20). Clinical trials seek to fix their lack of racial mix. AAMC. Retrieved July 4, 2022,
from https://www.aamc.org/news-insights/clinical-trials-seek-fix-their-lack-racial-mix

Daneshjou, R., Cavallari, L. H., Weeke, P. E., Karczewski, K. J., Drozda, K., Perera, M. A, Johnson, J. A, Klein, T. E.,
Bustamante, C. D., Roden, D. M., Shaffer, C., Denny, J. C., Zehnder, J. L., & Altman, R. B. (2016). Population-specific single-
nucleotide polymorphism confers increased risk of venous thromboembolism in African Americans. Molecular genetics
& genomic medicine, 4(5), 513-520. https://doi.org/10.1002/mgg3.226

Evans SR. Fundamentals of clinical trial design. J Exp Stroke Transl Med. 2010;3(1):19-27. doi:10.6030/1939-067x-3.1.19
Gupta, A, Tun, A. M., Gupta, K., & Tuma, F. (2021). Protein S Deficiency. In StatPearls [Internet]. StatPearls Publishing.
Harris, Y., Gorelick, P. B., Samuels, P., & Bempong, |. (1996). Why African Americans may not be participating in clinical
trials. Journal of the National Medical Association, 88(10), 630-634.

Powell M. 2021. Why we need more inclusive research. National Institute for Health’ Research. doi:
10.3310/collection_46787

Stewart, A. (2018, December 4). Minorities are underrepresented in clinical trials. Home. Retrieved July 5, 2022, from

https://www.aafp.org/news/blogs/leadervoices/entry/20181204lv-clinicaltrials.ntml


https://doi.org/10.1186/s13063-021-05849-7
https://doi.org/10.1002/mgg3.226
https://doi.org/10.3310/collection_46787

VTE AND PROTEIN S DEFICIENCY
IN ASIAN COMMUNITIES

hrombosis, also known as a blood clot, acts like a plug blocking the passage

of blood through vessels, depriving the organs of blood supply and causing

sudden death. Once the vessels are blocked, they paralyze the blood transport
system, which can be fatal. Thrombosis can occur at any age, at any time, and is a
serious threat to life and health. Venous thromboembolism (VTE) includes deep vein
thrombosis (DVT) and pulmonary thromboembolism (PTE), both of which are
manifestations of the same disease in different stages and different tissues and
organs.

Venous thromboembolism (VTE) is caused by a combination of genetic,
environmental, and behavioral factors. 50%-60% of the occurrence of VTE can be
attributed to genetic factors. Known genetic factors are quite different between
eastern and western populations, and protein S deficiency counts for the majority of
genetic defects in Asian populations.

The incidence of VTE in the Asian population is about 29 per 100,000, and it has
been increasing in recent years. Based on data from 90 hospitals in China from 2007
to 2016, the hospitalization rate of VTE in China increased from 3.2 per 100,000
people to 17.5 per 100,000 people in the past decade. The hospitalization rate for

DVT increased from 2.0/100,000 to 10.5/100,000, and that of PTE increased from
1.2/100,000 to 7.1/100,000. Overall, the incidence of VTE in China is increasing year
by year. Although mortality rates from DVT and PTE are decreasing, VTE remains
the third leading vascular disease worldwide.

Genetic risk of VTE mainly comes from the loss of function of anticoagulant factors,
including antithrombin, protein C (PC), and protein S (PS), or the acquisition of
function of procoagulant factors, such as factor V Leiden and prothrombin
G20210A, which are prevalent in Caucasian populations but are rare in non-
Caucasian populations. In contrast, genetic defects in PS and PC are common in
VTE patients in Japan and China, but rare in Caucasian patients.

Protein S deficiency (PSD) is an autosomal dominant genetic disorder, which can
increase the risk of thrombosis by 2.5-11.0 times. More than 300 mutations have
been reported, most of which are point mutations with high heterogeneity. For
example, it was reported in Japan that the Tokushima mutation of protein S
carried significantly higher rates in patients with thromboembolism than in
healthy people, which were 6%-9% and 2% respectively, which may be the
dominant mutation of protein S in Japanese people, which can increase the risk of
thromboembolism.

Studies have shown that the incidence of protein S deficiency in the Japanese
population is 5-10 times that of the white population. PS gene (PROSI1) variant PS

Tokushima is a genetic risk factor for plasma phenotypic type Il PS defects. The

median allele frequency in the Japanese population is 0.6%-0.9%, and the risk of
DVT is 3.7-8.6- fold higher in heterozygous.

It has also been reported that the A139V mutation in the Japanese population can
lead to the decreased binding ability of protein S, while other mutations can incre-
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-ase the instability of protein S and decrease its
number. Further mutations were also associated
with decreased protein S activity in Thai children.
Finally, there are multiple mutations correlated with
PSD in the Chinese population. Another study in
northeast China showed that plasma protein S
activity in VTE patients in northeast China was
significantly lower than that in healthy people, and
the detection rate of decreased plasma protein S
activity in VTE patients was also significantly higher
than in healthy people. Thus, we can see that
hereditary protein S deficiency increases the risk of
VTE in Asian populations.

Therefore, understanding the genetic protein S
deficiency is of great clinical value and significance
in the treatment of thrombosis in the Asian
population. At the same time, the inclusion of PS
variants in routine testing for thromboembolism
may also improve diagnostic and prevention
strategies to help us identify patients at high risk of
developing VTE and develop reasonable and
targeted treatment plans.
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As a natural desert, Arizona's arid
A dry climate is nothing new for its
residents. Historically, the state was sought
out for its abundance of valuable minerals
like silver, gold, lead, zinc, and copper.
Though explorers and indigenous groups
had used the area’s natural resources for
centuries, 1854 marked the first time
mining efforts were officially pursued in
the state by the Arizona Mining and
Trading Company. Many other mining
operations soon followed, and historical
records show that by 1864, just 10 years
later, a quarter of the male settler
population were prospectors themselves.
By the time the Arizona territory achieved
statehood in 1912, the mining industry was

worth 67 million dollars.

Despite being a great source of economic
growth for the state, mining took an
immense toll on the environmental
landscape of Arizona. Not only did it
deplete the region of its natural resources,
it also left behind major pollutants like
uranium, manganese, and arsenic as a

result. The nature of mining operations is

such that rocks beneath the surface,
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Figure 1: A map depicting the locations of abandoned uranium mines in relation to the

Navajo Nation’s reservation in the southwestern United States.

which often contain high concentrations of heavy metals, are unnaturally moved and disturbed,
thereby releasing those heavy metals into the environment. If water sources are nearby, this

makes it especially easy for “invisible” contamination to occur.

Upon closer inspection, it's clear that a vast majority of these mines exist in rural parts of the
state, and especially overlap with regions associated with the “Four Corners” region of the United

States, also home to the Navajo Nation.

The reservation, which houses over a quarter of a million members of the Navajo community, lies
on an abundance of uranium mines, a resource that was heavily exploited beginning in the
1940s. The year 1948 marked the inception of uranium production in the Navajo Nation. Though
the “uranium boom” on Navajo lands only lasted about 20 years, the health consequences of

such concentrated mining efforts are still felt in the region today.

The first immediate health consequences of heavy metal contamination affected the Navajo
men that worked in the mines. At the time, little was known about the relationship between
heavy metal mining and lung cancer. Research conducted by John Harley and William Bale in
the early 1950s eventually pinpointed that radioactive isotopes of radon, paired with the poor
ventilation systems present in the mines, were the main culprit in lung cancer cases. By then,
however, it was too late - Navajo men who had worked in these uranium mines were already

suffering higher rates of lung cancer as compared to those who hadn’t worked in the mines.

Unfortunately, data shows that the prevalence of health issues linked to uranium mines in the
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Navajo Nation is not an isolated
incident that was resolved once the
mining operations became less
popular. In the two decades
following the 1970s, cancer rates in
the Navajo Nation had increased
two-fold. Even as of 2016, Navajo
children were reported to have been
born with abnormal concentrations

of uranium in their bloodstream.

Despite the clear scientific links
between heavy metal exposure and
irreversible health risks, uranium
mines are still being opened today
and are actively threatening the
safety of nearby water sources. In
April 2022, Arizona’s Department of
Environmental Quality reportedly
approved a new mining permit that
would establish a uranium mine
near the Grand Canyon National
Park. Not only do decisions like these
threaten the health and safety of
people visiting high-traffic areas like
the Grand Canyon, but they also
pose a significant health risk to
Indigenous communities that rely on

these groundwater sources.

Faced with the continued legacy of
mining on the reservation and lack
of response by the federal
government, indigenous leaders and
community members are
advocating for Congress to
acknowledge and take action on this
issue. They aim to do exactly this by
demanding the cleanup of
abandoned uranium mines and
receiving further recognition for this
contamination through the
expansion of the Radiation Exposure

Compensation Act (RECA).

Despite recent action, Indigenous communities are still grappling with the lasting effects of
uranium mining, all while current and future mining projects threaten further damage to
the environment and community health. The fight to receive due compensation and
recognition by the federal government for uranium exposure has yet to be resolved, but
incremental progress on this important issue is made possible by Indigenous community

members who continue to advocate for their wellbeing and land.
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Figure 2: Warning outside abandoned uranium mine on reservation
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3% of First Nations’ water systems are

at high or medium risk of contamination

in Canada. These contaminants include
heavy metals, such as iron, manganese, or lead,
and organic material, such as bacteria and
viruses. In 2021, the Government of Canada
agreed to an $8 billion dollar settlement with
the Indigenous communities in the country.
However, 34 long-term drinking water
advisories still remain in these communities
across the country, some of which originated
in 1995. Thus, the Neskantaga First Nation
peoples have not had access to safe drinking
water in over 27 years. Each drinking water
advisory can represent up to 5,000 people who
lack access to clean, safe water.

Many people do not know how their water
became harmful, why their water is unsafe, or
what they can do to fix the problem. One
thing the communities know for sure is that
their water makes them sick. Whether it is
because of acute gastrointestinal diseases
from ingesting the water, or skin irritations
from hygienic practices, it is very clear that the
water these people are receiving is not safe for
human use.

The fear of getting sick and the lack of
government communication has led to the
spread of many misconceptions. Rightfully so,
many affected people do not trust the water
coming from their taps, so unfortunately, they
turn to consuming untreated natural water
from lakes, rivers, brooks, etc. Untreated
natural water may still contain pathogenic
microbes that lead to acute gastrointestinal
symptoms such as abdominal pain, diarrhea,
and vomiting, but may also result in more
serious illnesses such as gastric ulcers and
gastric cancers. Accordingly, the Indigenous
Drinking Water Crisis has resulted in a
statistically significant increase of waterborne
illnesses in Canadian Indigenous communities
compared to non-Indigenous people.
Therefore, this crisis leads to a befitting
demand in healthcare services for the affected
communities.

Sadly, Indigenous peoples in Canada face
many barriers on their way to seeking medical
assistance. Some of the major barriers include
geography, health education, and negative
bias among healthcare professionals.

THE CONNECTION
BETWEEN FRESHWATER
INEQUITIES AND

HEALTHCARE </ —
DISPARITIES FOR

CANADIAN INDIGENOUS
PEOPLES

Health centers in remote or isolated Indigenous communities are often mostly run by
nurses and associated health workers. Though there is no debate that these
professionals provide the highest standard of care they can, these health centers have
limitations regarding equipment, training, and scope of practice. Thus, people with
serious illnesses must travel to more urban health centers that have access to medical
specialists and more advanced technologies. As shown in Figure 2, this results in a

geographical barrier to healthcare.

A deficiency in health education encapsulates a few topics that create barriers for

Indigenous peoples. Unfortunately, a large proportion of Indigenous people do not
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Figure 1. Stylized map of Canada displaying the number of remaining long-term

drinking water advisories (LTDWAs) and lifted LTDWAEs.
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attend or complete educational studies, most likely due to the lack of cultural
awareness in Canadian curricula. Incomplete education is directly correlated with
poor literacy, and thus, makes it harder for someone to navigate the healthcare
system. On a similar note, professional healthcare education often favors western
medicine over traditional medicine. This inadequacy in healthcare curricula can
both deter Indigenous students from seeking healthcare careers, and discourage
Indigenous peoples from seeking help at urban health centers.

Intergenerational trauma, colonization, and physical trauma have haunted the
Canadian Indigenous peoples for many years, which can lead to alcoholism,
violence, and other self-destructive behaviors. Sadly, negative stereotypes have
formed around Indigenous peoples due to inaccurate representation of these
behaviors in the media. These media-perpetuated stereotypes have led some
physicians to assume most Indigenous people are alcoholics, and that Indigenous
people are pretending to be sick to abuse medicine, and other horrible
accusations. Views such as these are very harmful to the Indigenous peoples as it
may lead healthcare providers to limit their interactions with Indigenous patients,
deny them essential medicine or specialists, and other harmful actions.
Unfortunately, but understandingly, the negative bias of healthcare professionals
can deter Indigenous patients from seeking proper care.

Overall, there are a plethora of barriers that Canadian Indigenous people face
when they need to access healthcare. Sadly, due to other infrastructure
inadequacies, like the Indigenous Drinking Water Crisis, the Indigenous peoples of
Canada need healthcare assistance. Beginning to solve issues such as supplying
clean drinking water to communities, increasing geographical access to care,
improving educational attainment, and decreasing negative bias, is a step
towards lowering the barriers for these communities. Only with the help of all
Canadians can these barriers be demolished for those whose land we live upon.
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Figure 2. Stylized map of Canada displaying the common medical travel
routes of Inuit people seeking medical assistance. Black dots represent
communities and yellow stars represent health centers.
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DISPROPORTIONATE
PREVALENCE OF
STROKE IN THE
UNITED STATES

trokes are the fifth leading cause of

death in America-—every 40 seconds, a

person in the United States dies from a
stroke. Strokes occur when blood stops
flowing to the brain, causing brain cells to die
from lack of oxygen. According to the
American Stroke Association, Black Americans
have a higher prevalence and the highest
death rate from stroke than any other racial
group. In addition, Black stroke survivors are
more likely to become permanently disabled
and have difficulties doing daily activities than
stroke survivors from other racial groups.

Stroke disproportionately affects African
Americans for many reasons. The type of
healthcare an individual receives, their
neighborhood, and affordable treatment
options affect their likelihood of having a
stroke. According to a study done in 2018,
9.7% of Black Americans were uninsured,
compared to 5.4% of white Americans.

African-American households throughout the
USA spend an unsustainably high average of
near 20% of their annual household income
on healthcare. The Affordable Care Act (ACA)
ensured health care coverage for millions of
Americans, but only 14% were African
American. The southern United States, which
has a comparatively higher African-American
population, has an underdeveloped
healthcare system with low insurance
coverage, high costs, and lower access to
quality care.

This type of systemic socio-economic and
healthcare inequality, exacerbated by factors
like gentrification, implicit and explicit racism,
can contribute to increased stress for Black
Americans, and there is a proven link between
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stress levels and heart attack or stroke.

According to the CDC, Black Americans
are more likely to have high blood
pressure than any other ethnic group,

over half affected (54%). As stress

accumulates, Black Americans become
more prone to spontaneous health risks,

including strokes. A lack of well-

entrenched support systems can make it
more difficult to adjust to healthy life or

enter lifelong care once they get sick.
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PREVENTION OF
CERVICAL CANCER
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ervical Cancer is the fourth-most
common type of cancer and the
fourth most common cause of death
from cancer in women. Despite it being
one of the most preventable and treatable

cancers, it records an alarmingly

high mortality rate (out of the 570,000 cases in 2018, 311,000 patients died). If detected at
an early stage, precancerous cellular changes due to HPV infection and mild lesions can be
treated before it becomes an invasive cancer. It's imperative to understand where our
healthcare infrastructure fails, and continually misses the mark when it comes to keeping
the rampant statistics of cervical cancer in check. Multiple studies have revealed that
effective prevention of cervical cancer right now is lacking in the secondary stage of
prevention, i.e., an accessible and effective screening and testing programme facilitating

early detection and treatment.

About 70% of cervical cancers and 90% of deaths occur in developing countries, with one
third of the world’s cases being from India. According to a report published by the HPV
Information Center, 4835 million women in India are at risk for cervical cancer. To
understand the disproportionate impacts of cervical cancer on low and middle-income
countries, we need to consider geography, traditional practices and beliefs, screening
levels, socioeconomic status, healthcare access, and public awareness. Sexual health and
education continue to be taboo in mainstream discourse, especially among women in rural
parts of India, which significantly impacts the odds of them actively seeking out tests and
treatment, despite its prevalence. This is coupled with psychological factors like the fear of
a painful and invasive test, anxiety about the results, and embarrassment. Currently, deaths
due to cervical cancer have been steadily declining in urban areas while the rural statistics

remain the same.

It's extremely concerning that no national HPV screening programme exists in India.

Despite national guidelines, the rates of screening remain very low. At the very least, much
needs to be done to ensure that existing screening is targeted to subsets of the population
most vulnerable to HPV. For screening to be effective, developing countries also require
major improvement in testing methodology that are more suited to low-resource settings.

Currently, prevalent methods of screening and detection have multiple issues. Beginning
right at the point of sample collection, invasive methods are utilized like the PAP Test,
which can cause pain and aggravate already existing abnormal cells in the birth canal. It's
also important to note lack of compliance of patients and increasing inhibitions when it
comes to getting tested, because of these methods. Testing also relies on sophisticated
equipment that would require trained personnel to operate which will significantly affect

accessibility and cost. Most HPV screening involves time-taking methods, for example, PAP
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test results come in 1-3 weeks. These methods have evident portability issues and are
also expensive compared to testing with home-based sample collection kits that
tend to be much more cost effective.

We aim to design a fast and sensitive point of care diagnostic kit to detect the most
oncogenic strain of HPV i.e., HPV16. Our kit would be cost-effective and easy to use. It
is designed for use in low-resource settings without the need of special equipment or
a trained professional. Unlike existing diagnostic methods that use the L1 protein in
the viral capsid, our method is based on the highly conserved E7 oncogenic gene
found in hpv16 making the kit very sensitive, effective, and specific to HPV that could
become cancerous. The patient would only be required to take a vaginal swab.

Our project’s spawn point was an earnest belief in the urgency and relevance of the
issue of the disparate and disproportionate effects of cervical cancer. Our proposed
solution is a direct result of our commitment to the cause. The need of the hour in
India, and other low and middle-income countries, is national HPV screening with as
immediate an effect as possible. Along with screening camps, educated
professionals must interact directly with the masses and make high-risk populations
aware of the prevalence and curability of HPV, if detected early. People need to be
educated about the importance of sexual health and encouraged to regularly test for
HPV. The latter is only fruitful if we have an easily accessible testing solution to back
it up with. We hope to see sustainable designs supporting a very real, urgent and so
far, unacknowledged need in our healthcare systems.
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THE BANANA
CRISIS
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ccording to the Guinness World Records, the

banana is the most widely eaten fruit in the

world, the fourth most important staple food,
and the fifth most
commodity. However, bananas weren't always the

important agricultural
sweet, seedless, peelable domesticated banana we
know and love today.

Wild bananas are full of seeds and are about half
the size of modern bananas. To improve
marketability, farmers cultivated banana plants
themselves, selecting for taste, less seeds, and
more flesh. Through years of cultivation and trade,
the Cavendish banana was ultimately created and
is now the most common strain of banana in the
world. As a result, most commercially available
bananas are genetically identical. Although there
are more than a thousand different types of
bananas in the world, more than half of them are
inedible. Out of all the edible bananas, most
planted bananas are of the same several strains;
the most common of them being the Cavendish,
which represents 47% of all planted banana trees.

Due to artificial selection (aka cultivation),
commercially available bananas lack the ability to
create seeds—a side effect is that it is impossible
for bananas to reproduce sexually. Bananas are
monoculture; cultivated bananas are grown from
root clumps called rhizomes which contain the
same genetic material as the parent. There is no
sexual reproduction, so genentic diversity is
extremely low.

While asexual reproduction is great for making
sure bananas taste consistent, it also leads to some
pretty glaring issues, one of them being increased
vulnerability to disease. We learn in evolution and
ecology that a species protects itself against
disease and predators by maintaining a variety of
traits. When predators or environmental factors
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strike, those in the population with
advantageous traits survive and pass on
their genes, while those that don't are
removed from the gene pool. However,
when 99% of all exported bananas have
identical DNA, if a banana plant is
vulnerable to a disease, this means that all

banana plants are vulnerable.

Fusarium Wilt (aka Panama Disease) a
wilting disease caused by the fungus
Fusarium oxysporum f. sp. cubense (foc) has
evolved to prey on Cavendish bananas. The
disease is believed to have originated in
Southeast Asia, where it quickly spread to
countries through global trade and led to
the near-extinction of Gros Michel bananas,
the most popular commercial banana
during the 20th century. Fusarium Wilt
infests plants through their roots. The
fungus takes up residence in the trunk and
spreads upwards through the xylem,
eventually killing the plant by clogging up
the xylem and stopping any water from
reaching the leaves. Fusarium Wilt Race 1
(TR1) was originally targeted at Gros Michel
bananas, however, the disease has since
wider bananas

affected a range of

including the Cavendish banana.

Before the 1950s, Gros Michel was one of
the most important fruits in the global
market. Gros Michel was very important in
America, and was even considered the
‘poor man’'s fruit” because of its
affordability, and high starch and sugar
content. In a New York Times article about
a banana tax, the author said: “.the
wonderful extension of the banana trade
that has marked recent years has been
nothing less than a national blessing.”
However, when Fusarium Wilt devastated
Gros Michel banana plants, farmers all over
the world had to switch from Gros Michel
to the less popular, but more disease-

resistant, Cavendish.

There’'s more at stake than our enjoyment. About 400 million people depend on bananas

for food security, and in some rural areas, a quarter of the total calorie intake every day
comes from bananas. The banana industry also supports over two million jobs in Ecuador,
where bananas account for 10% of Ecuador's exports in terms of value—about 2.8 billion
USD in 2018. With banana exports reaching 22.7 million tonnes in 2017 and a total market
value of 20-25 billion USD, replacing Cavendish is going to be a painful and difficult
process. The half billion people whose meals and livelihoods depend on Cavendish

bananas, would face starvation and poverty.

Even though there are many methods to temporarily stall Fusarium Wilt, none of the
methods can indefinitely prevent its spread. For example, quarantining farms is a known
method for containing the disease. However, foc can survive for up to 40 years in soil, and

can leave the quarantine zone when carried by animals or water.

In order to find a cheap, effective method to save Cavendish bananas everywhere, our team
decided to look for ideas in an unlikely product: gut probiotics. Gut probiotics have been
known to use a variety of methods such as niche competition to prevent opportunistic
infections, and its primary characteristics are that it forms a mutualistic relationship with its
host and that it persists around said host. Taking that as inspiration, we aim to engineer a
Bacillus subtilis (B. subtilis) based bacterial biofungicide that colonizes the banana roots to

deter foc infestation.

To secrete the antifungal protein, our team chose to use the SEC secretion system. In
essence, it is a pathway used by most bacteria to export proteins with special tags across its

cell wall. This system is particularly convenient in that it is used by most bacteria including

E. coli and B. subtilis, so we can experiment using the
more common E. coli, then transfer our engineered

systems to B. subtilis, our chassis of choice.

Our team is focusing our efforts on the protein,
chitinase. Chitinase is the enzyme that breaks down
chitin. Because the cell wall of foc’s vulnerable hyphae
are made of chitin, making our bacteria secrete
chitinase will also give it the ability to attack foc and
destroy its hyphae before they are able to break into

banana roots.

To further allow our engineered bacteria to combat

foc, we've exploited the fact that foc is attracted to the banana plant’s root. Inspired by the
work of the 2018 Pasteur Paris Team, we designed a similar toxin-antitoxin killswitch that
makes our bacteria dependent on malate to produce the antitoxin to sustain itself. This
enables us to let the bacteria grow wherever foc is stimulated to invade, and to ensure that
our bacteria does not escape beyond its intended use so‘that it does not cause unintended

ecological harm.
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INEQUALITY IN THE MEXICAN

HEALTH SYSTEM AND ITS
REPERCUSSIONSIN. =~ ...
ANTIBIOTIC RESISTANCE v

Abstract

he Public Health System in Latin American countries like Mexico, undergoes several
historical, political and economical changes that aim to have an impact in the quality of
this public service. However, due to social dilemmas and inequalities, the Mexican
population continues to lack access and remain execeptic towards good quality health
public attention. This, combined with poor health education, contributes to the
proliferation of dangerous practices and behaviors regarding the self-prescription of drugs
such as antibiotics, leading to the appearance of multidrug resistant bacteria which are
expected to cause millions of deaths in the near future. Our work aims to explore the
different social determinants of health (socioeconomic status, education, physical
environment, employment, and social support networks), that constitute the core of the

Mexican healthcare problem and shine a light on the

repercussions this might generate in the long term.

Introduction

Latin America has been, for many years, one of the most affected parts of the Americas
regarding the quality and availability of healthcare. This is mostly because of social factors
such as: corrupted politics, racism, pro-rich inequality and generalized violence. In this sense,
the minorities that constitute Latin America’s diversity such as: indigenous people, the
LCGBTQ+ community, ethnic groups, migrants, refugees, women, and girls are the most

vulnerable to the inefficiencies and deficiencies of the healthcare system

Mexico is considered one of the countries with the highest inequality population in the
world. In México, there is a very important public health problem called health inequality,
that is due to economic and political causes. These social inequalities in health refer to those
unfair and inevitable differences that appear in groups, defined socially, demographically, or

geographically.
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Hence, it's important to understand and address how health can be limited by

social factors. As stated by Artiga Hinton, “social determinants of health include
factors like socioeconomic status, education, neighborhood and physical
environment, employment, and social support networks, as well as access to health
care, and addressing these determinants is important for improving health and
reducing long standing disparities in health and health care.”

A social system can be described as the connection between people, groups and
organizations, that by interacting with one another, make up a whole.This concept is
linked to privilege and oppression because in social systems there will always be a
power dynamic that indirectly dictates who has more privileges depending on their
social identity.

In Mexico's healthcare system, a social system of privilege and oppression can be
noticed, and income inequality and poverty are persistent health challenges. For
instance, of the 38 countries making up the Organization for Economic Co-operation
and Development (OECD), Mexico has the highest level of income inequality, which
is then reflected in the quality of the health system.

The mexican healthcare system is divided into public health systems and private
initiatives, the former becoming affected by the low capital invested from
governments in public health and the inefficient evaluations of the educational
system for becoming a health professional, and the latter promoting pro-rich
inequality that is dependent on the socioeconomic status of the patient to afford the

attention needed. This leaves millions of patients who cannot afford health care.
Furthermore, if we add the generalized violence experienced everyday, causing
the destabilization of the country, and the corruption inside the government, it
devalues the healthcare system even more. At the same time, these inequalities in
the health system also contribute to the proliferation of certain diseases, including
exacerbating the sensibility of pathogens against certain treatments, leading to
antimicrobial resistance.

Knowing that most of the health care problems come from social aspects, our
work will focus on Mexico’s health care situation and its relationship with the
social development factors that are considered to affect the inequality in the
Mexican healthcare system, and how this impacts antibiotic resistance.

Historical Context of the Social Inequalities in the Mexican
Healthcare System and Their Repercussions in Antibiotic

Resistance

The historical context behind the development of Mexico’s healthcare system and
other Latin American countries is as follows: first to transit different phases that
promoted and laid the groundwork for the current state of this service, passing
through 4 development stages. Historically, the first two phases of the healthcare
system took place between 1810 to 1946. These phases were characterized by a
very inequitable socioeconomic context and institutional segregation. These
phases were fueled by political independence, and therefore the creation of the
first Ministry of Health, the system was built upon institutional segmentation
which delivered health-care services across different population groups based on
the people’s social class and their employment status.

The turning point that characterized the third phase in each Latin American
country was the implementation of segmentation of the health system through

ly Ca

changes in the social security legislation between;
1946 and 1980. This legislation caused the division_g
of society into two main groups, the first half OE,
the population was included under the welfares
legislation and the other segment was echudeoE
from these benefits. Alternatively, this phase Wa,,O_j
also characterized by the expansion of primary_
health care towards people with low income.

Nonetheless, the social segmentation of
healthcare services and the segregation of
population groups was not removed, and in many
cases, deepened into the system itself. During this
phase, the healthcare system reached an
inflection point, causing society to look towards a

more equitable distribution of the service.

In response to this, the fourth phase began years
later in 1952 in Chile, in 1960 in Cuba, in 1984 in
Costa Rica, in 1989 in Brazil, in 1993 in Colombia,
and in 2004 in Mexico, and it is characterized by
the implementation of reforms that were
designed to equalize the healthcare benefits
received by the segregated population groups.
The lag between the beginning of this phase in
different Latin American countries was more
significant

than in the previous stages, and although it has
not begun yet in some Latin American countries,
the effects of this type of legislation will probably

lead to more countries heading in this direction.

Social Determinants in the Mexican

Healthcare System and Their
Repercussions in Antibiotic
Resistance

The antibiotic resistance pandemic is projected
to cause almost four times the amount of deaths
per year than the lives COVID-19 took during
2020.

Although the proliferation of this antibiotic
resistance pandemic can be attributed to the
multiple inequalities between countries and
society, social classes stand as the major factor.
The lack of access to antibiotics in some
developing countries as well as the interruption
of antibiotic treatment is a main cause of
mortality in children under 5 years of age.
Alternatively, the inability to access more modern
and expensive antibiotics that are needed to treat

the increasing toll of multidrug-resistant bacteria
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(MDR) resistant

(XDR) bacterial infections caused by these

and extensively drug

practices generates increasing concern;
alongside the inequity in the provision of
basic public health services as discussed
in previous sections of this work, this
creates a vicious cycle in which millions of

people are being affected every year.

Relationship Between the
Education of the General

Population in Antibiotic

Resistance

According to UNICEF, Mexico has a higher
completion rate for primary education in
both females and males compared to the
world average (96 and 97% respectively
compared to 83 % for both females and

males).

In terms of lower secondary education
,Mexico also has a higher completion rate
compared to the world average in both
females and males (87 and 88%
compared to 69 and. 71% respectively).
Higher secondary education is where
Mexico has a lower completion rate
compared to the world average, with a 22
% completion rate for females. compared
to 43 % and a 25 % completion rate for
males compared to 47%.

However, although Mexico does not

appear to have a poor performance
regarding basic educational rates, there is
poor performance regarding the content
and distribution ' of subject matter and
both the

health ethics,

content. This /is true for
humanities and public
where these subjects have a tenuous

presence, or even total absence in Mexican

- .

Education programs. Additionally, there are very few Mexican public health thinkers or

scholars that are currently addressing this topic with the necessary rigor.

This lack of public health education causes the Mexican population to react towards medical
procedures in various inappropriate ways, significantly affecting their quality of care. For
example Mexicans often visit physicians only once when they are undergoing an illness, and
later when they identify similar symptoms, they continue using the sa-

me drugs to treat what they perceive as the same illness. However, this is not always the case
and the administration of medication like antibiotics when they are not needed or the
interruption of the treatment when the symptoms cease, contributes to public health
problems like antibiotic resistance, which is is a severe and concerning issue that

is already affecting the worldwide population.

In developing countries, the threat is often bigger and it increases at an alarming rate.
According to the World Health Organization (WHO), infections like pneumonia, gonorrhea,

blood poisoning or foodborne diseases have become harder to treat.

Antibiotic resistance in bacterial pathogens and multidrug resistant bacteria have caused
problematic or even impossible treatment for infections with conventional antimicrobials,
thus associating the problem with high morbidity and mortality due to

diseases that used to be treatable.

Since most healthcare systems are not able to recognize the specific microorganisms
responsible for infections, broad spectrum antibiotics are frequently unnecessarily used. It
has been discovered that the spread of diseases caused by microorganisms which already
have the resistance, along with poor infection control practices, are the main cause of its

increase in the population.

Bacteria that are resistant to antibiotics represent enormous risks to the healthcare system
because of the possibility of contagion to other patients and hospital personnel, increased

expenses, and the consequences of a prolonged infection to the health of patients.



The problem of antibiotic resistance in Mexico
and Latin America is not that different from
developed countries on the molecular basis;
nonetheless, the different conditions in life
and healthcare conditions mainly enhance the
contrast of its consequences and its

proliferation among the population.

It has been presumed that some drugs
promote resistance genes such as quinolones
or tetracycline, and that these are more
frequently used in Latin America. However,
their impact is unlikely to be significant. An
article published in 2022 asserts that antibiotic
use and resistance is associated with
socioeconomic and cultural factors, not only

microbiologic ones.

Educational Impact on

Health Professionals

In Latin America, it is common to access
medication through pharmacies because of
their accessibility, low price and quick service,
especially in the low-income  sector.
Prescription-only medicines are often available
without the corresponding protocols, which
means that a doctor-approved prescription
and medical advice is not needed to access
such medicines in most Latin American

countries.

Patients tend to rely on pharmacists’ advice
than doctors’ because without insurance, a
brief interaction with a pharmacist is easier
and cheaper than making an appointment
with a doctor that may dismiss their pain, take
longer waiting hours at the consultory, and
have higher appointment costs. Unfortunately,
there are conflicts of interest that may be
involved as pharmacies often offer discounts,
extra drugs, and their employees lack
education in the medical sector. Therefore,
their opinion may not be accurate and can put
the patient’s life at risk.

Besides, there are also problems within the

medical education system. Residency
programmes have important weaknesses since
many of the examinations are not being
performed with adequate rigor. In this sense,
the Secretariat of Health is planning to stop
hospital rotations for students from schools
that have not been certified, causing several
medical schools that do not fulfill the

requirements to cease their services.

THE SPREAD OF DISEASES
CAUSED BY MICROORGANISMS
WHICH ALREADY HAVE THE
RESISTANCE, ALONG WITH

POOR INFECTION CONTROL
PRACTICES, ARE THE MAIN
CAUSE OF ITS INCREASE IN
THE POPULATION.

Alternatively, some universities are trying to establish presence in rural areas, where
their graduates are doing their social-service year, providing diagnosis and treatment
advice with specialist visits and telemedicine programmes, continuing medical
education to their graduates and local physicians.

Even though antibiotics have faced difficulties with resistance, they are still considered
powerful and effective tools to treat diseases. This is a reason why practitioners are
struggling to change inappropriate antibiotic prescriptions.

There are many reasons why physicians choose to prescribe antibiotics, sometimes
excessively, and a major factor is their lack of knowledge on infectious diseases, the
microorganisms that possibly cause them and how susceptible they tend to be to.
Sometimes, there is even simply a lack of knowledge about the differences between a
bacterial or viral infection.

Additionally, health providers often also face pressure from their colleagues and
patient expectations can also have an impact on the prescription. In particular, there is
evidence showing that if a patient expects an antibiotic, they will be 3 times more
likely to be prescribed one than a patient who does not expect it. Additionally, if the
physician

thinks the patient wants an antibiotic, they will be 7 to 10 times more inclined to
prescribe it.

Physical Environment

With 364 living languages, Mexico is the world’s fifth most linguistically diverse country,
however 60% of these languages are at risk of extinction.

In Mexico, Indigenous people who speak native languages are often discriminated
against. Nonetheless, the Mexican population is composed of the following ethnicities:
Mestizo (Amerindian-Spanish) 62%, predominantly Amerindian 21%, Amerindian 7%,
other 10 % (mostly European).



In Latin America, the health indicators of Indigenous populations (IPs) show the
persistence of gaps and lags in the healthcare system. In Mexico, 50% of IPs live in
rural localities and, of this percentage, 79% are poor and 39 % are extremely poor.

It has been suggested that these lags have to do with cultural factors such as
worldviews, languages, and traditions. Nonetheless, these do not explain the
inequalities in health. These inequalities are a product of social systems and the
dynamics of power in society, in which minority groups are othered and oppressed
by the social system.

According to Ceron et al, the stratified social structure is based on racist belief
systems and ideas, and is manifested in discriminatory practices that are reproduced
in all areas of life, including the health system.

An important part of the physical environment is the distribution of medical service
and education throughout the country. Mexico has 78 medical schools with an
average of 2-4 per state. Mexico’s physician to population ratio is about 1:600, and is
similar to that of Great Britain or Germany. However the physicians are distributed
unequally in the country, and most specialists live in the most populated urban areas
rather than the rural zones, which are left unattended.

In developing countries such as in Latin America, hospitals face difficulties with
overcrowding, poor equipment, and a lack of staff. These problems enhance the
dissemination of multi-resistant infections and their slow detection at a higher rate
than countries with a more developed and equitable healthcare system.

Cities in these countries lack urban infrastructure and management of garbage
and wastewater, hence increasing levels of pollution and creating a proper
environment for the propagation of bacteria and horizontal transfer of resistance.

The contagious spread of resistant bacteria drives the high presence of it in the
population; even when it can happen through mutations, contagion is the main
cause of acquisition of resistance. Many developing countries like Mexico struggle
with poor infrastructure, inadequate management of sanitation and community
hygiene, and this leads to human-to-human contagions or spread via vectors such
as air or water.

Corruption and lack of proper government administration also play a big part in
the creation and allowance of the latter conditions. Even if a community has a
lower percent of antibiotics usage, if it faces a strong contagion, most likely due to
poor sanitation and contaminated drinking water, the prevalence of resistance will
be high.

Employment

The INSABI (National Institute of Health for the Wellbeing) is a program from the
Mexican federal government which aims to provide free health services to
populations that have no access to any other social security programs. This
institute also has the authority to promote the integration of local organisms of the
SNS (National Health System).

The population sector to which this institute aims to aid is the informally
employed population, which amounts to about 31.3 million in Mexico who don't

receive employment benefits, including social security.

Although the health services are supposed to be provided by the local governments,

this is an effort from the federal government to;
Ko}
decrease the social gap between the formal and:

informally employed populations.

ion by K

=]

There is also an important sector of 16 rnilliong
people that are self-employed workers, farmeré_n
and non-remunerated workers that lack social
security, and thus are subject to high out-of-
pocket expenses that, together with low wages,

contribute to increasing healthcare inequality.

Social Support Networks

As it was previously mentioned, in Mexico the
healthcare system is divided into subsystems
belonging to the private and public initiatives.
Most medical services are provided by Popular
Insurance, which provides healthcare to the
population that does not have permanent jobs.
The second most important provider is the
Mexican Institute of Social Security (IMSS) , which
provides service to 36.4% of the population. The
requirements to have this service involve working
for the private initiative, and cover the premiums
of the service.

The third provider is the Social Security and
Services for State Workers (ISSSTE), which covers
55% of the population, and who acquire this
service for their labor in governmental instances.

Finally the remaining population gets medical

attention only through private healthcare

insurance.

Despite the creation of these subsystems,
according to the 2020 report from the National
Institute of Statistics and Geography (INEGI), in
2020, 33 million Mexican citizens did not have
access to any form of healthcare.
Different initiatives have been created to
decrease the inequity and improve access to
health for the poor population, like Seguro
Popular and Programa de Desarrollo Humano
Oportunidades, but still new strategies are
necessary to provide health services to specific
vulnerable zones.

The head of INSABI defends the program by
affirming that the flaws and uncertainty are the
products of the resistance faced by the ambitious
project since it affects economic interests. He also
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mentions that the budget allocated to
INSABI is much higher than the one
allocated to Seguro Popular. The former
Health Minister in charge of creating the
now-extinct Seguro Popular, warned that
the INSABI puts the federal government in
charge of medical attention, which was
previously in the hands of local
governments, resulting in its failure to
needs of the

properly address the

population.

INSABI currently has 32.8 million people
enrolled in the program. The economical
implications for the federal government of
providing health services to this many
people are dangerous, since the money
needed for its operation often comes from
redu- cing the budget of other SNS
organisms like IMSS, which endangers the
services available to the 47.2 million people
affiliated to this program. The private
health services are not affected by this
budget reorganization, and thus are able to

continue providing the same quantity and

quality of services.

On the other hand, the budget reduction of
the IMSS affects both quantity and quality
of the services provided, further increasing
the'gap between private. and public health

services.

In'2021, the OMS issued a recommendation
for public health services budgeting, with a
1% GDP increase for this sector. In 2022, the
budget for nationwide social security and
public health services was increased by
only 0.37 %. This includes the INSABI, IMMS

and other organisms from the SNS.

This lack of funding for the public health
sector further increases the gap with the

private health sector.

Political and Legislation Impact on the Mexican Healthcare System

Mexico is currently undergoing an epidemiological transition by the amount of diseases that
Mexicans are suffering. These range from infectious diseases (diarrhea, infections, tuberculosis) to
chronic degenerative diseases (types of cancer, diabetes, renal insufficiencies, heart diseases,
maternal mortality, etc.). Currently, Mexico ranks 90th globally in terms of life expectancy,

meaning that the average Mexican citizen is expected to live 75 years.

The administration of E. Pefa Nieto proposed a health reform in Article 4 of the Mexican
Constitution to reduce the medical care and State’s responsibility to provide the population
minimum health packages. This involved reducing health interventions to less than 400 in
public health institutions (IMSS, ISSTE), leaving people no other choice than to search for
treatment in the private sector. Essentially, through this, the government created a “minimum
health basic package” to standardize treatment protocols, reduce the types of operations public
health services are allowed to perform, implement an office that is in charge of checking these

procedures, and relocate patients to private institutions.

Nonetheless, Mexico hasn't always had a deficient health system, especially in terms of
vaccination. In 1905, Mexico’'s president Porfirio Diaz created the National Bacteriological
Institute, which was devoted to vaccine production. During the Mexican Revolution and World
War |, the institute’s budget was canceled. Later, the government upgraded the institute to the
Institute of Hygiene and began the production of local vaccines. In 1960, the National Institute of
Virology was created and it was recognized as the Center Reference of Vaccines supporting the
World Health Organization (WHO) for its technical capacity and high quality of vaccines, by
which it produced the polio vaccine of particular importance for babies and toddlers. During the
1980’s and 1990's, vaccination production increased not only for polio, but for different diseases
such as: malaria, smallpox, measles, dengue, cholera, polio, ORT and tuberculosis. Mexico was

one of the seven countries with sufficient manufacturing of vaccines for its residents.

But at the same time, instead of increasing its production for the rest of the world, Mexico’s

vaccine production started to decrease by the dis- mantling of the fabrics and the reduction of



the budget allocated to the public healthcare system by recommendations made by
the World Trade Organization and by the North American Free Trade Agreement.
These agreements increased the restriction of the budget even more. By 1998, Mexico
was no longer sufficient in vaccine production with great consequences in the
Influenza HIN1 epidemic and evidently seen in the COVID-19 pandemic. With this in
mind, it is clear that the Mexican government is not able to sufficiently produce and
provide vaccines for the people; even though Mexico has bottled up 30.8 million
doses of the AstraZeneca vaccine and 11.9 million of the Cansino vaccine, most of
them were sent abroad.

To combat this, the administration bought 244 million doses of different types of
vaccines: COVAX, AstraZeneca, Pfizer/BioNTech, CanSinoBIO, Sinopharma and
Sputnik V to satisfy the demand, but because of the economic crisis at the time,
vaccination was limited to the states that provided a greater economic input for the
country: particularly in areas that included Nuevo Leon and Mexico City. These are
where most of the industry and economic powerhouses are located in the country.
States like California and Yucatan were also favored because they help further
tourism, which was important in redeeming the economy. These practices mark
great inequality; states that were not considered economically valuable were not
considered in the vaccination plan.

Furthermore, the great wave of migrants coming into the country became a
problem, especially with the USA, as this country donated 11 million vaccine doses of

AstraZeneca, Johnson and Johnson, and Moderna vaccines, but with the condition
that the Mexican Government restricted the migrant flow into the USA and
supported them with social programs like the reactivation of Migrant Protection
Protocols (which aims to keep migrants in Mexico). This shows great disparity not
only between the most and least economically developed Mexican states, but also
the power of greater countries with more economic power.

Conclusion

The stratification in the healthcare system in Mexico roots itself in multiple factors,
most of them stemming from the socioeconomic inequalities and hence the
complex structures of power in the social system. Factors including economics,
educational level, physical environment, social support networks, and political
legislation, play a key role in health.

These factors often lead to an increase in dangerous practices and behaviors
regarding the self-prescription of drugs such as antibiotics, contributing to the
appearance of multidrug resistant bacteria, which is a serious threat for world
public health.

In order to make a change in this matter, governmental institutions must aim for
the wellbeing of the population and not just the political status given by inefficient
and deficient social programs. They must invest more in efficient health programs
that decrease inequalities. There should also be experts in the public health field
that are qualified to control existing and future epidemics and pandemics, such as
the forewarned antibiotic pandemic.

In conclusion, there are multiple stakeholders playing a role such as the Mexican
government, pharmaceutical companies, the private health
professionals, and minority groups, and in the end, it all comes to the power

initiative,

dynamics of a complex system that favors those on the top.
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AND DETECTION
OF PCOS

Introduction

This year, Team IISER Tirupati's project is

called “AptaSteles.” Our project involves
developing a novel detection kit for

Polycystic Ovarian Syndrome (PCOS).

About PCOS

PCQOS, also called Stein Leventhal syndrome, is
a syndrome that is expressed in the form of
metabolic and hormonal fluctuations. The
disease has symptoms which include acne
and hirsutism, irregular menstrual cycles,
insulin resistance, heart diseases, and certain
cancers. The etiology is still unclear but
studies show that the causes could be a
combination of genetic factors and lifestyle
issues. Other factors like geographic
differences, age, diet, and even economic
position contribute to the development of
symptoms in PCOS. Due to the lack of
knowledge about the exact causes of PCOS,
effective diagnosis and treatment methods
are lacking.

The prevalence of PCOS in India ranges from
3.7 to 22.5%, depending on the population
studied and the criteria used for diagnosis.
Globally, women of reproductive age
accounted for 155 million incident cases of
PCOS. A study done in urban and rural parts
of South India show that the prevalence rate
of PCOS are 8.9% and 1%, respectively.

There is a distinction in the number of cases
in urban and rural areas partly due to
differences in lifestyle. In studies done in
Northern parts of India and Maharashtra, the
prevalence of PCOS (by Rotterdam’s criteria)
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was reported as 6.8% and 22.5%,
respectively, and a study estimated a

prevalence of 82% of PCOS in Central
India. This data indicates the prevalence
of PCOS in India while justifying the
inconsistencies in the diagnosis of this
These
indiscriminate because half of the cases

disorder. numbers can be
go undiagnosed due to a lack of
awareness.

Current Diagnostic Methods
and Shortcomings

Generally for PCOS diagnosis, a blood
test, an ultrasound scan and a pelvic
examination are advised. There are many
sets of criteria built by different medical
boards and committees around the
globe for the diagnosis of PCOS. However,
doctors prevalently use the Rotterdam
criteria, made by an expert panel in 2003.
The criteria has three sub-criteria, of
which at least two must be fulfilled to be
classified as PCOS: i) Polycystic ovaries
(multiple cysts in ovaries), i)
Hyperandrogenemia (excess of male
hormones), iii) Oligo anovulation

(irregular menstrual cycle).

Though the use of the Rotterdam criteria
is customary, it is prone to deviations due
to the patient’s specific age, ethnicity,
and geographical region. Thus, it is
challenging to standardize the symptoms
and diagnosis. Since PCOS diagnosis
does not have a precise detection
method, this leads to misdiagnosis of the
disease. It is also observed that nearly 50-
70% of PCOS cases go undiagnosed.

Misconceptions About PCOS

There are several severe misconceptions
about PCOS. It is rigidly believed that
PCOS is just a lifestyle disease, though it is
shown that many other factors like those
mentioned above contribute to the
development of symptoms. It is also
perceived only as a ‘period’ problem,
making it an entire reproductive health
issue and ignoring the diaspora of physical

and mental health effects. Further, issues like obesity, anovulation, and irregular menstrual
cycles are instantaneously coupled to PCOS, which may not be true for all people with
PCQOS. In a few cases, PCOS is thought to cause infertility.

Our Solution

To bring about a revolution in the diagnosis of PCOS, we are detecting PCOS through
biomarkers instead of symptoms. Biomarkers are certain molecules whose quantity
changes indicating the presence of a disease or disorder. Since PCOS is a syndrome, not a
disease, it does not have one particular biomarker. Therefore we propose to detect an array
of biomarkers. By examining the literature, we have identified potential biomarkers for
PCOS. These biomarkers are miRNAs, proteins, and hormones. A combination of these
biomarkers is necessary as symptoms and underlying causes of PCOS are varied.

How Will We Accomplish This?

We are building genetic designs using aptamers that make the detection and
quantification of this array of biomarkers specific and sensitive. Aptamers are
oligonucleotide or oligopeptide sequences that have a particular secondary structure. They
are called “chemical antibodies” because of their ability to mimic antibodies in function,
and bind to ligands. Light-up aptamers are a type of oligonucleotide that produce a
fluorescence output.

Since we are taking into consideration a wide range of biomarkers including proteins,
mMiRNAs and hormones, the aptamers for each of these are in different stages of progress.
For some, there are already known aptamers. However, for those which do not have

classified aptamers, our team aims to identify novel DNA/RNA aptamers for a few
biomarkers using SELEX parallelly assisted by computational tools. For miRNAs, due to their
comparatively lesser concentration, we plan to incorporate an isothermal nucleotide
amplification technique, Recombinase Polymerase Amplification (RPA), to increase the
accessibility and sensitivity of our kit.

With the vision of implementing the kit, the team is driven to integrate and actualise our
kit's components in a hardware-based prototype using microfluidic channels, and develop it
into a POC (point of care) device.

Conclusion

Ultimately our goal is to make a user-minded kit that detects PCOS with the help of
biomarkers. This enables a precise and accurate detection method focused on different
aspects of the syndrome. By standardizing our methodologies, we envision a kit that can
cater to a broader range of people. Our kit, assembled to be used as a preliminary test,
would allow a person to check and assess their results, helping them to move towards
further prognosis. In addition, it would also fulfill our goal to combat misnomers associated
with PCOS. The kit was designed mainly to achieve two goals: first, to make the diagnosis of
PCOS more accessible so that it would bring down the number of undiagnosed cases, and
second, to eradicate the misconceptions regarding PCOS.



hrimp, a delicious seafood high in
protein, currently plays a leading role in

crustacean aquaculture production with a SH RI M P FAR M I N G BALLS Fu R
fast-growing market and farming size. Penaeus
vannamei, Macrobrachium rosenbergii, and :

Penaeus monodon are known as the three
best-quality shrimps with the highest iGEM XMU-China
production rates in the world. Penaeus

vannamei in particular, is especially rich in

College of Chemistry and Chemical Engineering,
contains functional biological components Xiamen UniverSity, Xiamen, 361005, P R China.

that have various beneficial effects for the

proteins, minerals, unsaturated fatty acids, and

human body. Overally, it is a high-quality and

balanced source of nutrition. Therefore, this
kind of shrimp has broad applications in
health products, medicine, cosmetics, food

This disease develops quickly, starting about 8 days post-stocking, with severe mortalities
(up to 100%), occurring within 20-30 days. It is estimated that these losses raisedyprices by

$25.5 per hectare, and loss probability raised 1.4% for ever ease in disease

additives, and aquaculture, and has a high .

. . mortality.
economic and medicinal value.
Since the outbreak in 2009, AHPND has spread rapidly around the W
shrimp mortality and severe economic losses to the shrimp farming industry, as wellfas

posing a threat to food safety. Moreover, it escalated in late 2013, w he industry 4

. Using massi
Penaeus vannamei has the advantages of fast

growth, strong disease resistance, easy rough
culture and transportation, and high meat
yield.  With the development of China's
economy and the improvement of people's
living standards, the current yield of shrimp is

collapsed in South Asian countries. In 2017, the World Organization fo mal He
(OIE) adopted amendments to create a specific chapter in both the Aquatic Code and
Manual for AHPND, which demonstrates that the authorities have acknowledged its

seriousness.
unable to satisfy the fast-growing market

demand. Among the artificially cultured The major pathogen of AHPND is Vibrio parahaemolyticus which carries a unique

shrimp and crabs in China, the yield and plasmid, pVAIL. The plasmid encodes the binary PirA and PirB toxins which target the

culture of Penaeus vannamei rank first. digestive gland of shrimp. These toxins bind with hepatopancreatic epithelial tissue,

According to the data from China Fishery forming pores and leading to subsequent cell death.

Statistical Yearbook, Chinese shrimp

production showed an overall upward trend The pVAl-type plasmid can also be transferred from V. parahaemolyticus to another
from 2013 to 2020, reaching 63073 million species, such as V. punensis, V. harveyi, V. owensii, V. campbelli , and Shewanella sp.,
tons (MT) by 2020, while the whole world giving the host bacteria a stronger pathogenic ability. The bacteria then spread and
currently exceeds 8 MT of high value. This colonize the shrimp's digestive tract, causing severe damage to tissues. Moreover, the
proves that shrimp has emerged as a highly primary clinical AHPND symptoms in infected shrimps are anorexia, lethargy, slow
traded seafood product in China and around growth, soft shelling, and empty digestive tract. Due to the rapid development of AHPND,
the world. once the disease occurs, it will cause an irreparable large-scale acute shrimp death.
Aquaculture dominates aquatic food The conventional approaches for

production both in Asia and globally, and is preventing and curing AHPND either

now facing a significant challenge. In this
industry, economic losses due to disease
outbreaks have been estimated by the Food
and Agriculture Organization (FAO) to be over
$9 billion per year, which is approximately 15%
of the world's farmed fish and shellfish
production value. The threat of disease has
become a barrier that prevents numerous
aquaculture industries from developing, and
has even led to the collapse of some. Because
of this, shrimp production has been seriously
damaged in several countries.

Acute hepatopancreatic necrosis disease
(AHPND), originally known as early mortality
syndrome (EMS), has a devastating impact on
the shrimp aquaculture industry.

have limited success, or are
unsustainable in the long-term.
Mixed in the shrimp diet or added to
rearing water, antibiotics are used as
powerful medicines to fight bacterial
infections in shrimp production.
However, their use presents a serious
threat to public health and the
environment.




Additionally, there is growing antibiotic resistance which is curbing the effectiveness of
these drugs. Continuous application of antibiotics by shrimp farms facilitates the
development of antibiotic-resistant bacterial (ARB) strains. Antibiotic-resistant strains
can be more tolerant to mild heat treatments, such as pasteurization in shrimp
processing, which will threaten food safety. Further, it has been proved that microbiome
diversity significantly impacts host health. The competitive exclusion principle, which is
also known as Gause's law of competitive exclusion, states that the higher gut microbial
diversity, the lower the possibility for pathogenic colonization. The application of
antibiotics at hatcheries and shrimp farms would disrupt the microbiota homeostasis.
An alternative strategy to mitigate the effects associated with Vibrio infections in shrimp
farms, is to improve water quality. As Vibrio species are opportunistic, the susceptibility
of Vibrio infection to shrimp is often affected by water conditions that favor a disease
outbreak, which raises the urgency to manage the water quality of shrimp farming to
prevent mass infection. Besides, maintaining the biological balance among algae and
bacteria in ponds and the gastrointestinal tract of shrimps is also one of the ways to
reduce the effects of AHPND infection.

The use of probiotics to inhibit certain bacterial infections in shrimps and enhance
water quality has proved to be valid for aquaculture purposes. However, it is unclear
whether the actual probiotics or their natural products actually inhibit certain
pathogenic bacteria like Vibrio in aquaculture ponds. There is limited knowledge on the
synergistic protective effects of different probiotics on shrimp in aquaculture.

Recent research has found that, in response to AHPND, the shrimp immune system
expresses antimicrobial peptides (AMPs) such as penaeidins and crustins, which
provide some protection against AHPND-causing V. parahaemolyticus. Several
immune-related factors have been discovered to be antibacterial in shrimp, and the
injection of recombinant proteins of these factors can be an effective treatment to
prevent AHPND. While some plant extracts and phages (bacterial virus) can serve as a
potential antimicrobial agent to inhibit the growth of V. parahaemolyticus, they have
also been successfully utilized as feed supplements in the shrimp diet to minimize the
effect of pathogen and improves the survival of shrimp species.

Despite the progress in AHPND-related research, the potential mechanisms of PirA/B
that cause AHPND in shrimp remain unknown. Although many reports related to the
pVAI virulent plasmid, the critical information remains a mystery, including variability
of the plasmid copy number per bacterial cell and how this influences the
pathogenesis of AHPND, indicating further investigatory for the pathogenesis of
AHPND is also needed.

The current diagnosis of AHPND includes the examination of the affected shrimps

through the clinical symptoms of AHPND, PCR amplification detection, molecular
diagnostic tools, etc. However, effective methods, used on-site and in-time, have not
been established to help diagnose AHPND. In summary, effective prevention,
treatment, diagnosis, and management of this disease are still in urgent need to take
precautions and deal with further outbreaks.

References

(1) FAO. 2021. FAO yearbook. Fishery and Aquaculture Statistics 2019/FAO annuaire. (2) Caili Wang, Guodong Bi,
Aimei Yu, et al. Farm Products Processing, 2021, 12, 72-74. (in Chinese) (3) Ministry of Agriculture and Rural Affairs of
the People's Republic of China, China Fishery Statistical Yearbook 2021, China Agriculture Press, Beijing. (in
Chinese) (4) Vikash Kumar, Suvra Roy, Bijay Kumar Behera, et al. Toxins, 2021, 13, 524. (5) Frank Asche, James L.
Anderson, Robert Botta, et al. Journal of Invertebrate Pathology, 2021, 186, 107397. (6) Nallely Estrada-Perez, Javier
M.J. Ruiz-Velazco, Alfredo Herndndez-Llamas. Aquaculture Reports, 2020, 18, 100442. (7) Closure of the 85th
General Session of the World Organisation for Animal Health (OIE) - woah - world organisation for animal health.
WOAH. (2021, March 24). Retrieved July 8, 2022, from https://www.woah.org/en/closure-of-the-85th-general-
session-of-the-world-organisation-for-animal-health-oie/ (8) Hao-Ching Wang, Shin-Jen Lin, Arpita Mohapatra, et al.
Microorganisms, 2020, 8, 996. (9) Magdalena Lenny Situmorang, Umaporn Uawisetwathana, Sopacha
Arayamethakorn, et al. Applied Microbiology and Biotechnology,2022, 106, 3751-3764. (10) Harvey M. Santos, Ching-
Yi Tsai, Kenth Roger A. Maquiling, et al. Aquaculture International, 2020, 28, 169-185. (11) Laxmi Sharma, Ravinder
Nagpal, Charlene R. Jackson, et al. Scientifc Reports, 2021, 11, 3356. (12) Ramya Kumar, Tze Hann Ng, Han-Ching
Wang. Reviews in Aquaculture, 2020, 12, 1867-1880. (13) Sonia A. Soto-Rodriguez, Rodolfo Lozano-Olvera, Gabriela
Ramos-Clamont Montfort, et al. Toxins, 2022, 14, 243.

FAST APPROACH
T0 GOLD
PROSPECTING IN
GHANA

iGEM AshesiGhana

=
s
==
“
“
| —
—d
7
==
=
F
™
Illustration Mrly Ca

Ashesi University
Kwame Nkrumah University of
Science and Technology (KNUST)

Abstract

Ghana is rich in gold, but gold prospecting is

expensive. Surface and subterranean explor-

ation procedures are typically costly and time-
consuming. Only large-scale mining corporations
have the resources to explore effectively. Due to the
resource-intensive nature of gold prospecting,
small-scale miners who possess ancestral land rights
do not reap the full benefits. By offering a biosensor
as a gold exploration tool, we hope to help the
community, and large-scale and small-scale miners
in this industry to minimize the cost of gold
prospecting as much as possible. We plan to reduce
the wastage of time and money, raise the revenue of
individual miners, lessen the negative impact on the
environment, and increase community service
programs in mining towns.

Introduction

Today, Ghana is the leading producer of gold in
Africa and the seventh leading producer

globally. Gold abounds in Ghana but prospecting is
not so easy. Surface and underground exploratory
processes are usually expensive and time-
consuming. Only large-scale mining companies
have the resources to explore efficiently. Although
small-scale miners have ancestral rights to lands,
they do not benefit fully because of the resource-
intensive nature of gold prospecting. They resort to
cheaper methods which are not exactly accurate, so
they leave a vast number of open pits after failed



explorations. These open pits and other

environmental hazards created during
exploration lead to several unintended
implications for the locals. Considering
this, the Ashesi-IGEM team is leveraging
synthetic biology to provide a fast and
affordable approach to gold prospecting.

Impact

Gold prospecting is mostly done in rural
and remote communities. For the people
living in these communities, digging and
probing for gold threatens their health.
For example, the open trenches which
are dug in the process, collect water
during the rainy season and expose
residents to malaria and water-borne
diseases such as cholera and diarrhea. On
the other hand, farmlands and the
general aesthetic value of lands are
destroyed. Our approach will conserve
land and eliminate the threats posed by
open exploration pits strewn across gold-
prone areas.

Interviews with mine workers reveal that
mining companies compensate for the
costly exploration methods by cutting
down on workers’ remuneration. Large-
scale mining companies also
compensate by reducing their effort
toward Corporate Social Responsibilities
(CSR). CSR is another term for the give-
back projects they do in the host
communities. Instead of maintaining
roads damaged by their heavy trucks,
they do less expensive projects like
painting buildings to compensate for the
environmental cost incurred in
exploration. Hence, communities suffer
from the mining companies’ activities
but do not get befitting returns.

As mentioned earlier, expensive and

unreliable exploration techniques
drastically reduce small-scale miners’
activities

productivity. Their mining

disrupt agriculture, making it an
unfruitful and unattractive economic
venture. Hence most people turn to gold

mining as a means of livelihood. The mo-

re they mine inefficiently, the more they destroy their agricultural farmlands; the poorer
they become and delve more into mining. Because they are stuck in this vicious cycle, they

earn meager incomes, leading to prevailing poverty rates in these communities.

Our Approach

We are developing a biosensor that can indicate the presence of gold by detecting
pathfinder elements. According to research, pyrite and inorganic arsenic come together to
form a spongy structure that accumulates gold; ergo, iron and arsenic are the pathfinders
we seek. For our biosensor, we are engineering strains of E-coli bacteria that will emit
distinct light colors for the different pathfinder elements detected in the soil. The light
displayed after a soil sample is tested with our biosensor, will tell us whether there is gold
or not. If our biosensors are adopted, it will decrease the costs of exploration, which will

lead to increased remuneration for mine workers and better community projects.

B S

Figure 1: The Environmental Impact of Pre-exploratory Mining
Conclusion

In short, by introducing the biosensor as a gold exploration tool, we are benefitting three
stakeholders in this space: the community, large-scale miners, and small-scale miners. We
project to cut resource wastage: time and capital, boost the individual income of miners,
reduce unfruitful damage to the environment and increase community giveback projects

in Mining communities
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POLISH TRANSLATION

Niedrogi 1 Szybki Sposob Na Pozyskiwanie Ztota w Ghanie
IGEM Ashesi-Ghana, Ghana

"Mimo, ze matoskalowi gornicy maja
dziedziczne prawa do ziemi, nie sg oni

wstanie zdoby¢ petnie korzysci
ptynacych z ich ziemi, z powodu
zasobochtonnosci poszukiwan."

Streszczenie

Chana jest bogata w ztoto, ale poszukiwanie ztota jest kosztowne. Eksploracja powierzchniowa i podziemna are
zazwyczaj najbardziej drogie i zajmujg najwiecej czasu. Tylko korporacje kopalnicze o duzej skali sg wstanie
prowadzi¢ wydobycie ztota efektywnie. Z powodu zasobochtonnej natury poszukiwan ztota, goérnicy pracujgcy
na mata skale, ktérzy posiadajg prawa do ziemi z dziada pradziada nie sg wstanie zebra¢ wszystkich ptyngcych
korzysci. Poprzez ztozenie propozycji uzycia biosensora jako narzedzia w poszukiwaniu ztota, mamy nadzieje
wesprzec spotecznosc a takze mato i wielkoskalowych gornikdw aby zminimalizowac koszty poszukiwania ztota.
Planujemy zmniejszy¢ ilos¢ marnowanego czasu i pieniedzy, podnies¢ przychody goérnikdw, zmniejszyc
negatywny wptyw poszukiwan na srodowisko, a takze zwiekszy¢ ilos¢ programdéw spotecznosciowych w
miastach gorniczych.

Wstep

Dzisiaj Ghana jest wiodgcym producentem ztota w Afryce i siddmym na $wiecie. Ztoto obfituje w Ghanie, ale
jego wydobycie jest nietatwe. Powierzchniowa i podziemna eksploracja jest zazwyczaj kosztowna i
czasochtonna. Tylko wielkoskalowe firmy gdrnicze majg zasoby potrzebne do efektywnych poszukiwan. Mimo,
ze matoskalowi gdrnicy majg dziedziczne prawa do ziemi, nie sg oni wstanie zdoby¢ petnie korzysci ptynacych z
ich ziemi, z powodu zasobochtonnosci poszukiwan. Uciekajg sie do tanich metod, ktdre nie sg doktadne, co
sprawia, ze tacy gornicy czesto pozostawiajg po swoich poszukiwaniach wiele porzuconych wykopalisk. Te
otwarte rowy wraz z innymi niebezpieczenstwami dla srodowiska powodujg wiele niechcianych implikacji dla
lokalnej ludnosci. Zespdt Ashesi-iGEM wzigt to pod uwage i uzyje biologii syntetycznej aby dostarczy¢ szybki
sposodb na poszukiwania ztota, na ktéry niskoskalowych goérnikéw Chany bedzie stac.




Wptyw

Ztoto jest najczesciej poszukiwane w
okolicach rolnych. Dla ludzi tam
zamieszkujgcych, tworzenie kopalni i
rowow w poszukiwaniu ztota zagraza
zdrowiu. Na przyktad, otwarte rowy

zbieraja wode podczas sezonu
deszczowego, co zwieksza ryzyko
malarii i innych choréb wspieranych

przez poblize zbiornikdw wodnych
takich jak cholera czy rozwolnienie.
Jednoczesnie, ziemie rolne a takze
ogolna estetyka okolic s3 kompletnie
zniszczone przez takie kopalnie
odkrywkowe. Rozwigzanie naszego
zespotu IGEM AshesiGhana pomoze
chroni¢  ziemie i wyeliminowac
niebezpieczenstwa kopalni odkryw-
kowych w okolicach bogatych w ztoto.

Wywiady z gornikami pokazuja, ze
firmy goérnicze kompensujg wysokie
koszty eksploracji poprzez obnizanie
wynagrodzenia gornikéw dlan
pracujgcych.  Wielkoskalowe  firmy
gdrnicze takze kompensujg poprzez
zmniejszanie  wsparcia dla tak
zwanych Zbiorowych Socjalnych
Odpowiedzial-nosci - ZSO (Corporate
Social Responsibilities - CSR). ZSO to
inaczej projekty, ktére wspierajg
lokalng ludnos¢, na ktdrej ziemiach
ztoto jest poszukiwane. Zamiast
naprawy drég zniszczonych przez
ciezkie ciezarowki gornicze, firmy
gornicze fundujg duzo tansze projekty
takie jak malowanie budynkow.
Lokalna ludnos¢ nie dostaje
stosownego wynagrodzenia ani
wsparcia.

Jak wspomniane powyzej, drogie i
niedoktadne techniki poszukiwawcze
zmniejszajg produktywnos¢ niskoska-
lowych gornikow. Ich dziatalnosc
gornicza zaktdca rolnictwo, sprawiajac,
ze rolnictwo staje sie bezowocnym i
nieatrakcyjnym finansowo przedsie-
wzieciem. Z tego powodu, wiekszos¢
ludnosci lokalnej wybierajg wydobycie
ztota jako sposdb na zycie. Jako
niskoskalowi  gdrnicy, wydobywajg
wtedy nieefektywnie, niszczg ziemie i
pola uprawne, co powoduje, ze coraz
wiecej ludzi decyduje sie na wydobycie
ztota. Ten okrutny cykl sprawia, ze
coraz wiecej ludzi biednieje w spotecz-
nosciach rolnych i gérniczych Ghany.

Zatacznik 1: Srodowiskowy Impakt Przed-Eksploracyjnego Gérnictwa

Nasze Podejscie

Planujemy rozwing¢ biosensor, ktéry bedzie mdgt wskazaé czy ztoto jest
obecne poprzez detekcje substancji tropigcych ztoto. Z badan wynika, ze
pyrid i nieorganiczny arszenik tworzg gagbczasty zwigzek, ktdry akumuluje
ztoto, ergo, zelazo i arszenik sg substancjami tropigcymi ztoto, ktére sg nam
potrzebne. Aby stworzy¢ nasz biosensor, poddajemy bakterie E. coli inzynierii
biologicznej aby te bakterie emitowaty réznokolorowe swiatto zaleznie od
danej substancji tropigcej znajdujacej sie w ziemi. Swiatto wykryte w testach
na danej prébce ziemi moze powiedzie¢ czy w danym miegjscu mozna
znalez¢ ztoto. Jesdli nasze biosensory zostang przyjete, zmniejszg koszta
eksploracji, co zwiekszy wynagrodzenie goérnikdw i polepszy projekty
Zbiorowych Socjalnych Odpowiedzialnosci.

Whnioski
W skrocie, poprzez wprowadzenie biosensora jako narzedzie do poszukiwania
ztota, wspomagamy trzech interesariuszy ziemi: spotecznosci,

wielkoskalowych goérnikéw, a takze matoskalowych goérnikéw. Zamierzamy
zmniejszyé marnotrawstwo zasobdéw takich jak czas czy pienigdze.
Zamierzamy tez zwiekszy¢ wynagrodzenie gornikdw, zmniejszy¢ bezowocne
niszczenie srodowiska i zwiekszy¢ wsparcie spotecznosci w projektach dla
gdrniczych spotecznosci.
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Zwiazek Miedzy Stodkowodng Niesprawiedliwoscig a NiewspotmiernoScia w Opiece

Ldrowotnej Kanadyjskiej Ludnosci Rdzennej
IGEM Uniwersytet Queens, Kanada

W Kanadzie, 73% systemow wodnych Pierwszej Nacji sg pod duzym
lub srednim ryzykiem zanieczyszczenia przez substancje
zanieczyszczajgce takie jak metale ciezkie (zelazo, mangan, otow)
czy materiaty organiczne takie jak bakterie i wirusy. W 2021 roku,
Rzad Kanadyjski zgodzit sie na stworzenie w kraju osady ludnosci
rdzennej o wartosci $8 miliardéw dolaréw. Jednakze, 34
dtugoterminowych oficjalnie zgtoszonych problemdw z wodg pitng
nie zostato rozwigzanych w tychze wspdlnotach w catej Kanadzie.
Niektore z tych problemow trwajg od 1995 roku. Z tego powodu,
ludzie Pierwszej Nacji Neskantaga nie majg dostepu do bezpiecznej
wody pitnej od przeszto 27 lat. Kazdy z 34 problemodw wody pitnej
mozna reprezentowac nawet 5 tysiecy ludzi bez dostepu do czyste),
bezpiecznej wody.

Wielu ludzi nie wie jak bardzo szkodliwa moze byc¢ ich woda pitna,
dlaczego jest szkodliwa i co mogg zrobi¢ aby sie z tym uporac.
Jedyna rzeczg, z ktdrej rdzenne spotecznosci zdajg sobie sprawe
jest to, ze woda powoduje u nich choroby. Ostre zotgdkowo-
jelitowe choroby spowodowane przez picie wody, podraznienie
skoéry przez higiene z uzyciem zanieczyszczonej wody pokazujg, ze
woda, do ktorej majg dostep nie jest bezpieczna do uzycia.

3 [t“.‘hllnll"lg
remaining remaining 8 ren*:i;ing
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Figura 1. Stylizowana mapa_of Kanady obrazujgca liczbe
diugoterminowych oficjalnie zgtoszonych probleméw z wodg
pitng a takze liczbe takowych rozwigzanych problemow.
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Strach przed chorobg i brak komunikacji
Z rzgdem spowodowaty
rozpowszechnienie wielu
nieporozumien. Stusznie, wielu ludzi
dotknietych problemami z wodga pitna
nie ufa wodzie z kranu, wiec zwracajg sie
do picia nieoczyszczonej wody z jezior,
rzek, strumieni, itd. Nieoczyszczona
woda moze nadal zawierac¢ szkodliwe
mikroby, ktore powodujg symptomy
takie jak ostre zotgdkowo-jelitowe bodle,
rozwolnienie czy wymioty, ale takze
powazne choroby takie jak wrzody czy
rak zotagdka. Z tego powodu z Kryzysu
Wodnego Ludnosci Rdzennej wynikto
statystycznie znaczace zwiekszenie
liczby choréb zwigzanych z wodg wsrod
Kanadyjskiej Ludnosci Rdzennej w
porownanie do ludnosci nie nalezacej
do tej spotecznosci. Z tego wynika, ze
ten kryzys wymaga stosownej opieki
zdrowotnej dla dotknietej spotecznosci.

Niestety, Kanadyjska Ludnos¢ Rdzenna
boryka sie z wieloma barierami na jej
drodze do medycznego wsparcia, takimi
jak odlegtos¢, edukacja zdrowotna czy
negatywna stronniczosc¢ u lekarzy.
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Figura 2. Stylizowana mapa Kanady pokazujaca przecietne
trasy pokonywane gdy Inuici potrzebujg opieki medycznej.
Czarne kropki reprezentujg spotecznosci, zotte gwiazdy
reprezentujg centra medyczne.

Centra medyczne w oddalonych lub
wyizolowanych spotecznosciach
rdzennych sg czesto prowadzone przez
pielegniarki lub innych pracownikow
medycznych, ktdrzy nie




sg lekarzami. Bezsprzecznie, ci ludzie dajg
potrzebujgcym najlepszg opieke w ich mocy.
Jednakowoz, takie centra majg ograniczenia w
wyposazeniu, treningu czy zakresu praktyk. Ludzie z
powaznymi chorobami muszg podrézowaé do
centrow medycznych w miastach, gdzie mogg
znalez¢ specjalistdw i bardziej zaawansowane
technologie. Figura 2 pokazuje bariere geograficzng
miedzy ludnoscig rdzenng a opiekg medyczna.
Niewystarczajgca edukacja zdrowotna to szkoput
problemdw, ktére powodujg bariery dla rdzennej
populacji. Niestety wieksza czes¢ tej populacji nie
uczeszcza lub nie ukancza edukacji, zazwyczaj z
powodu  braku  kulturalnej swiadomosci w
kanadyjskich programach nauczania. Niekompletna
edukacja jest bezposrednio skorelowana z niska
piSmiennoscig, co utrudnia takim  osobom
nawigowac system opieki zdrowotnej. Szkota
medyczna czesto popiera wschodnig medycyne a
nie medycyne tradycyjng. To moze hamowac
studentéw o rdzennym pochodzeniu od préb
ukonczenia medycznej edukacji lub szukania
pomocy w centrach medycznych w miastach.
Miedzypokoleniowa trauma, kolonizacja i fizyczna
trauma, ktora przesladuje Kanadyjskg Ludnosé
Rdzenng przez przeszto wiele lat prowadzi do
alkoholizmu, przemocy i innych autodestrukcyjnych
zachowan. Niestety, negatywne stereotypy powstaty
w zwigzku z ludnoscig rdzenng z powodu niecelnej
reprezentacji tych zachowan w mediach. Te
stereotypy uwieczniane w mediach sprawity, ze
niektorzy lekarze zaktadaja, ze wiekszos¢ obywateli
ludnosci rdzennej sg alkoholikami, udajg chorobe lub
majg inne okropne zatozenia. Takie poglady sa
bardzo krzywdzgce dla ludnosci rdzennej i moga
sprawia¢, ze lekarze probujg zmniejsza¢ liczbe
interakcji jakie majg z takimi ludzmi, odmawia¢ im
leczenia lub podejmujg sie innych krzywdzgcych
dziatan. Niestety, co jest zrozumiate, negatywne
podejscie lekarzy moze odstreczac¢ ludnos¢ rdzenng
od szukania sie wtasciwej opieki medyczne;.

Ogodlnie, jest wiele barier, ktére Kanadyjska Ludnos¢
Rdzenna musi pokonac¢ aby mie¢ dostep do opieki
zdrowotnej. Niestety, z powodu nieadekwatnej
infrastruktury czy Kryzysu Wody Pitnej i Ludnosci
Rdzennej, Kanadyjska Ludnos¢ Rdzenna potrzebuje
wsparcia w kwestii opieki zdrowotnej. Dostarczanie
wody pitnej do tych spotecznosci, zwiekszenie
dostepu do opieki zdrowotnej w  sensie
geograficznym, zwiekszenie edukacyjnych osiggniec,
a takze zmniejszenie negatywnej stronniczos¢ to
niektére z mozliwych rozwigzan. Tylko z pomoca
wszystkich Kanadyjczykéw te bariery mogag zostac
zburzone dla ludzi, na ktérych ziemi zyjemy.
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Maulik Masaliya, iGEM
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NepeBop
BbIMNOJIHU1A
o KoMaHpAaa iGEM
&/ Bilkent UNAM
)
KopoHaBupycHass 6onesHb (COVID-19) — 370
MHbeKUMOHHOe  3aboneBaHMe,  Bbi3blBaemoe
BMpycoM SARS-CoV-2. 3To pacCTpOCTBO LLUMPOKO
XapakTtepusyeTtcs Kak pecnnpaTtopHoe

3aboneBaHMe, OJHAKO 3TO He BCerja akKypaTHo.
MaumeHTbl ¢ COVID-19 ncnbITbiBatOT Pas/ivyHble
CUMMTOMbI, BK/ItOYasi MHEBMOHWIO, BOCManeHue,
AVNCOYHKLMIO  MUKPOLIMPKYAATOPHOTO  pycaa,
rymnepkoarynauuio, HepBHOM
CUCTEMBI U MOAVOPraHHY HeJOoCTaTOYHOCTb.
OfHaKo, CyLLecTBYIOT MHOXECTBO JONrOCPOUHBIX
OC/IOXXHEHWIA, KOTOPbIe MOKa YTO HeAOCTaTOYHO

ropaxeHue

XOPOLLO OXapakKTepn3oBaHbl.

Mobon n3 3TUX CYMMATOMOB MOXeT 6blTb
MPUYMHON CMEepPTHOCTU, CBS3aHHbI ¢ COVID-19.
OpHako TpoMb603 (aHOManbHOe cBepTbiBaHVE
KPOBW) SIBNSETCA OCHOBHOW MPUYMHONM CMepTU
npw TAXENbIX MHdeKumax COVID-19.
Wccneposatenn  cBAsann 3T aHOMasibHble
SABMIEHNS CBepTbIBaHUA kposu npu COVID-19 co
CHVXEHVEM ypOBHs 6eska S.

Benok S 4aBnsetca  MHOro$yHKLMOHAaNbHbBIM
6e/1KOM, KOTOPbI NoAJePXMBaeT HOPMasbHYH U
3/10POBYH0  aKTMBHOCTb CBEPTbIBAHUS KPOBU W
npejoTepallaeT runepkoarynsaumio kposu. OH
TaKxe npegoTepallaet
VHOMLIMPOBaHNA Nocae rmbenn KneTok, a Tak xe
MCMOMb3YeTCcs BO MHOMMX CUTHANbHBIX MNyTAX
Knetkn. [ockosbKy npoTevH S MMeeT OuYeHb

MHOr0O pasHbiX ponei, gebuumt npoTtevHa S

BocCnaneHme n

MOXET UMETb Cepbe3Hble NOCNeACTBUA.

CyLuecTByeT  HeCKOJIbKO  MPUYUH  CHUXEHWUSA
YPOBHS 6enka S nocie 3apaxeHus ¢ COVID-19.
Mpn Taxenom uvHdekumpoBaHun COVID-19

HabnaaeTCcA 3KCTPeMasnbHbIA NMMYHHbIA OTBET,
M3BECTHbIA Kak TpoM6oBOCManeHne, KoTopoe
BO3HMKAeT B pe3y/ibTaTe Mepenpov3BoACTBa
HeboNbLUMX

LUMNTOKNHOB, MOieKyn,

perynmnpyrowmx aktTMiBHOCTb K/1€TOK.

B3AMMOCBSA3b
NEXXAY AESULINTOM
NMPOTEVHASWU

TAXXENOU ®OPMOI
3ABOJIEBAH A COVID-19

COVID-19 MoxeT BbI3BaTb «LUTOKMHOBYH Oyplo», KOTOopas MoOBpeXAaeT KAeTkKnm W
NPUBOANT K OTKasy opraHoB. OH TakXXe Bbl3blBAeT CHUXEHME ypOBHSA MpoTenHa S, uTo
NPMBOANT K 06Pa30oBaHNIO MHOXECTBa MUHU-CTYCTKOB KPOBW (MMKPOTPOM6GOB) Mo BCceMy
Teny. BckpbiTve NaumMeHToB ¢ TsxXenbiMu nHpekumamm COVID-19 BbIABUIO HanU4me 3TUX
CryCTKOB B JIerkuX, BbI3bIBAOLUMX UX OBLLMPHOE MOBPeXAeHue, YTO ABNSeTCA OCHOBHOM
NPUYNHOM CMepTU, CBA3aHHbIM ¢ COVID-19.

CHmXeHVe ypoBHsA 6enka S Bo Bpemsi COVID-19 TakKe MOXHO O6BACHUTL CTPYKTYPHbIM
CXOACTBOM Mexzy 6enKOM S 1 LWMMOBUAHbIM 6e/1KOM, 06HapY>XeHHbIM Ha MOBEPXHOCTU
BMpYyCa. DTOT CNamKoBbI 6eN0K pacno3HaeTcsd MMMYHHOW cucTemoi. Mocne nHdekLmm
UMMYHHas cucTemMa BblpabaTbiBaeT aHTUTeNa MPOTUB LUMMOBUAHOIO 6eska, YTobbl
HeliTpann3oBaTb BMPYC, HO 3TW aHTWTeNa MOryT aTakoBaTb CTPYKTYPHO CXOAHble YacTu
6enKa S, UTo MPUBOAMNT K CHVXXEHMIO ero YpoBHS.

B uenom 6b110 nokasaHo, 4YTo Taxenble MHbekunn COVID-19 BbI3bIBAOT CHUXEHUE
YpOBHS 6enka S. O4HaKO MCCefoBaHWA TakxKe Mokasanu, YTo Yy MaumeHTOB, Y KOTOPbIX
yXe ecTb reHeTuyeckmn geduunt 6enka S A0 nopaxeHwWss Nbol MHPekuumen,
NocNeACTBUS HaMHOro xyxe. B oTyete o caydasx COVID-19 6bin10 Mokas3aHo, 4To
npeaBapuTenbHbl AePuumT 6enKka S Bbi3blBaET MLLEMUNYECKNT UHCYNbT.

Mo cyTwn, MOXHO cAenaTb BbIBOA, 4TO Tskenble WHdekumn COVID-19 BbI3biBatOT
3HauNTeNbHOE CHUXKEHWe YPOBHA 6enka S 1 yBenM4ymMBaroT 4acTOTy aHOManbHOro vaun
daTtanbHOro CBepTbiBaHWA KPOBU U1 BOCMaNeHWUs. YueHble, u3yyalolme npsamyto
Koppensauumo mexay gebunumtom npotemHa S n COVID-19, npegnonaratoT, YTo BBeAeHMe
npoteMHa S nauueHTam c Tsxenolh ¢opmort COVID-19 mMoxeT 6biTb 3$deKTUBHOM
Tepanuei M MOXeT WCMNOoMb30BaTbCA B KayecTBe a/JbTepHAaTVBbl TPaAULMOHHOMY
JNleyeHunto.

I'IpOd)VIﬂaKTI/I‘-leCKOFO cpeactea And naymeHToB C ,Cl,eq)VILI,I/ITOM nporemHa S, UTObbI

BBep,eHme npoTenHa S TakKxXe MOXHO WCMOoNb30BaTb B KayecTBe

npejoTBpaTuTb BO3HUKHOBEHNME NMHCYNbTA.

B uenom, BBegeHve npoTenHa S MOTEHUMANbHO MOXeT 6biTb 3PPEKTUBHBIM CPeACTBOM
neyeHns Taxenori ¢opmbl COVID-19, 1 CyLeCcTBYHOT MHOMO B3aMMOCBA3EN MexXAay
NpoTENMHOM S 1 BUPYCHbIM 3aboneBaHvem. HeobXoAMMO MpoOBECTV AOMONHUTENbHbIE
nccnefoBaHns, 4YTobbl y3HaTb 06 3TOW CBA3W M U3yunTb MNpPOTEMH S B KayecTse
TepaneBTNYECKOro CPeACcTBa A5 NeYeHns Tsxenblix nHdekumnn COVID-19.



AOCTYINHOE BbIABJIEHWE
BM4Y-MEHAET NPABUJIA
MIPbIBMNMPEAOTBPALLEHUIN
PAKA LUENKI MATKIWA, IGEMIIT

ROORKEE, UH AW
NMEPEBO/, BbIMOMTHUJIA
KOMAH /A IGEM BILKENT UNAM

Pak LWwelkn MaTkn $BASeTbCA YeTBepTbiIM MO PacnpoCTPaHEHHOCTM CaMblM  4acTo
BCTPEYaeMbIM BUAOM paka 1 YeTBepTbIM MO CMEPTHOCTU CpeAn XeHLMH. HecMoTps Ha To,
YTO 3TO OAMH U3 Hambonee M3eUNMbIX U B TO e BPeMs MpejoTBpaTMMbIX BUAOB paka,
YPOBEeHb CMePTHOCTU OT 3TOV 60/1e3HN TPEBOXHO BbICOKMIA (M3 570 000 cnyyaeB B 2018
rogy 311 000 naumeHToB ymepsun). MNpu 06Hapy>XeHUWN Ha paHHelr CTaguy npeapakoBbIX
KNeTOYHbIX M3MeHeHU 13-3a nHdekumen BMY, a Tak xe nerknx nopaxeHuin, NX MOXHO
NleynTb 0 TOro, Kak OHW MepepacTyT B WMHBA3VBHbIM pak. KpaiiHe BaXHO MOHWMAaTh, rge
WMEHHO Halla MHPPACTPYKTypa 34paBOOXPaHEHNS TepNUT HeyAady U 4acTo owmnbaeTbes,
KOrja Aeno JOXOAMT AO perynnmpoBaHus 6e3yAepXHON CTaTUCTUKM paka LWenkn MaTku.
MHorouncneHHble nccaefoBaHMA Nokasanu, YTo 3dpdekTUBHON NPOGUNAKTUKM paKa LLeiKn
MaTKW B HacTosilLlee BpeMsi He XBaTaeT Ha BTOPUYHOM 3Tarne npejoTBpaLleHus, To ecTb
JOCTYMNHOV 1 3GdeKTUBHOM MporpaMmMbl CKPUHWMHIA U TeCTUPOBAaHMSA, CMOCO6CTBYHOLLENA
paHHEeMy BbISIBEHUIO N IeYEHNIO.

Okono 70% cny4aes paka Lenkn MaTkn 1 90% cMmepTei NPUXOANTCA Ha pa3BMBatoLLmecs
CTpaHbl, NPy 3TOM OfHa TPeTb C/ly4yaeB B Mupe npmxoamtca Ha MHauto. CornacHo otyery,
ony6nnkoBaHHOMY VIHpopMaunoHHbIM LleHTpom BIMY, 4835 MuanmoHa xeHwmH B VIHANN
noABep>KeHbl PUCKY paka LWerkn MaTku. Ana NnoHMMaHNS 4MCAPONOpLUK BO34eliCcTBMe paka
Welkn MaTKM Ha CTpaHbl C HU3KUM U CPejHUM YPOBHEM J0XO0A4a, HaM HeobXoAMMO
YyUunTbIBaTbL reorpaduryeckoe MonoxeHue, TPajMUNOHHbIE 06bl4an 1M BepOBaHWs, YPOBHU
CKPVHWHra,  COLManbHO-3KOHOMUYECKUA  CTaTyC, AOCTYNM K  34pPaBOOXPaHEHUo W
0CBeAOMJ/IEHHOCTb HaceneHus. CekcyanbHoe 340pOoBbe U 0O6pa3oBaHMe Mo-MpexHeMy
ocTatoTcs Taby B MEMHCTPUMHOM ANCKYPCe, OCOBEHHO CpeAun XeHLMH B CeNbCKUX parioHax
VIHAWW, 4TO 3HauUTeNIbHO CHWXaeT BepPosATHOCTb TOro, YTO HeCMOTps Ha ero
pacrnpoCcTpaHeHHOCTb OHU BYyAyT aKTUBHO MCKaTb aHaAu3bl U feyeHne. OTO coyeTaeTcs C
ncuxonornyeckumMm paktopamu, TakMmm Kak ctpax nepeg 601e3HeHHbIM U NHBA3MBHbIM
TecToMm, 6eCcrnokorcTBO MO MNOBOAY pe3ynbTatoB W CMylleHue. B HacToswee Bpems
CMepTHOCTb OT paKka Lenknm MaTKW HEeYKNOHHO CHMXaeTCa B ropojax, B TO Bpems Kak
CTaTUCTUKA B Ce/IbCKO MECTHOCTY 0CTaeTCsl HeM3MEHHO.

KpaliHe TpeBOXHO, UTO B MIHAMM He CyLlecTBYeT HU OAHOWM HaLMOHa/IbHOW Mporpammel
CKpUHMHra Ha BlMY. HecmoTpa Ha rocyjapCTBeHHble peKoMeHAauuw, rokasartenm
CKPVHWHIa OCTalTCA O4YeHb HU3KUMU. B KOHLle KOHLIOB, O4YeHb MHOroe Heob6XxoAnMMO
cAenatb ANSA TOro, YUTobbl y6eAnTLCS, UTO CYLLLECTBYIOLMA CKPUHUHT HaLleeH Ha NoArpynnbl
HaceneHus, Hanbonee yassumble K BMY. . Ans 3dPeKTUBHOro CKPUHMHIA, pa3BMBaoLLIMMCS
CTpaHaM TakKxe CTOUT Cepbe3HO YCOBepLUeHCTBOBaTb METOAO0NIONNI0 TeCcTUPOBaHMS,
KoTopas 6o/bLue NOAXOANT ANA YCIOBUIA C OrpaHNYeHHbIMI pecypcamMu.

B HacTosillee Bpems [OCTyMHble METOAbl CKPUHWHIA 1 O6HapyXeHus BUpyca
MHOXeCTBO npobnem. HaunHasi ¢ MOMeHTa B3ATUS 06pasua, NCNOJb3YHTCA NHBA3NBHbIE
MeTo/bl, TakMe Kak TecT lManaHukonay, KOTOpbIi MOXeT Bbi3BaTb 60/b U YCyrybuTb yxe
CyLLeCcTByIOLLME aHOMalbHble K/1eTKN B POAOBbIX MyTAX.

NMEKT

Takxe BaXHO OTMETWTb HeXe/laHve MauueHToB o
yBenuUeHre O0TKa30B, KOraa [Aeno AoXoAWNT Ao
NMPOXOXAEHNA TEeCTUPOBAHWUA, M3-3a 3TUX MeTop,os.&z
TecTmnpoBaHue CIOXXHOT O
060pyaoBaHuA, 419 paboTbl C KOTOPbIM nOTpe6yech§
06YyUEeHHbIN NepcoHas, YTo 3HAUYNTENbHO BAMSAET Héi
AOCTYMHOCTb U CTOMMOCTb. B 60nbLINHCTBE cnyl-laesg
CKPUHUHI Ha BMY 3aHnMaeTr Bpems, Hanpmmep‘%
pe3ynbTaThl MAl-TecTa NPUXOAAT Yepes 1-3 Hegenn:
3TV MeToAbl WMeT ouYeBUAHble NpobaemMbl =
NopTaTUBHOCTLIO, a Takxe ABNAAOTCA
JOPOroCTOALWMMN MO CPAaBHEHWUIO C TeCTMPOBaHMEM
KOTOpPbIA BKAOYaeT cb6op 06pa3uoB B AOMAaLUHUX

TakKXxe 3aBncnT oT

yCioBMSIX, W Kak npasBuao, HamHoro < 6onee
peHTabenbHbI.

Mbl  cTpemumca  pa3paboTtatb  6bICTPBIA 1”1
YyBCTBUTENbHBIA  AMArHOCTMYEeCKNiA  Habop  Ans

BbISIBNEHNS Hanbosee oOHKOreHHoro wramma BMY, T.
e. BM4Y1lé. Haw komnaekT 6yseT 3KOHOMUYHBLIM W
MpocCTbIM B NCMOMb30BaHUW. OH npegHa3sHayveH Aas
1CNob30BaHMS B YCNOBMAX  OFpaHM4eHHbIX
pecypcoB 6e3 Heo6X0AMMOCTM WCMOJIb30BaHUS
creymanbHoro obopyaoBaHus unm
KBanuUUMpPOBaHHOro crneumanncra. B otanume ot
CYLLeCTBYOLMX  AMArHOCTUYECKUX  MeTOfoB, B
KOTOPbIX WUCnonb3yetca 6enok L1 B BUpPYCHOM
Kancuge, MeToA OCHOBaH Ha
BbICOKOKOHCEPBAaTUBHOM OHKOreHHOM reHe E7,
obHapy>xeHHOM B hpvli6, uTo fenaet Habop ouveHb
YYBCTBUTENbHBIM, 3QPEeKTMBHLIM N CNeLUNPUYHBIM K
BMY, koTopbIn MOXeT cTaTb pakoBbIM. OT NaLVeHTKN
TpebyeTcs TONbKO B3ATb Ma30oK 13 BAaraaunLa.

Hall

OTnpaBHOW  TOYKOW Hawero mnpoekTa CcTana
WCKPeHHAs Bepa B  6e3oTnaratenbHoCTb W
aKTyaslbHOCTb  MPO6/EMbl  HECOU3MEpPUMbIX  1”

HenponopLMOHabHbIX MOCNEACTBUIA paka Lerkn
mMaTku. lpeanaraemMoe Hamu pelleHWe sABAsSeTCs
NpsiMbIM ~ pe3yNbTaTOM  Hallell NpuBepP>XKEHHOCTN
geny. HacywHoli HeobxoguMMocTbio B UHAUM 1
APYrMX CTpPaHax C HU3KUM W CPeAHUM YpOBHeEM
JOX0Aa ABNSeTCA 06LeHaLOHaNbHbIA CKPUHWUHT Ha
BMY c kak MOXHO 6onee 6bICTPbIM 3dpPeKToM.
Hapsigy ¢ narepssMm CKpPWHWHra, o6pasoBaHHble
cneymanmcTsl JOJKHBI B3anMo/eicTBOBaTb
HernocpeACcTBEHHO C HaceneHnem N MHGopMMpoBaTb
rpynnbl BbICOKOrO PUCKa O PacnpoCcTpaHeHHOCTU n
n3neummoctn BMY B cnydae paHHero obHapyxeHus.
Nogeli Heobxoagnmo MHOpMMPOBaATL O BAXHOCTU
CeKCyanbHOro 3J0pOBbs M MOOLPATE perynspHoe
TectupoBaHue Ha BINY. MNocnegHee nonesHo TONLKO
B TOM C/lyyae, ecin y Hac ecTb J1erkofocTyrnHoe
TecTMpoBaHWe AN ero noajepxku. Mbl Hajeemcs
yBUAETb YCTOUMBLIE MPOEeKTbl, NoAAepXuBatoLme
OYeHb peasibHyl0, HEOTNOXHY W fO CUX nop
HEMPU3HaHHYI0 MOTPe6HOCTb B HALUMX CUCTEMaXx
3/paBOOXPaHeHUs.



Maulik Masaliya,

Universitesi
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Koronavirls hastaligi (COVID-19), SARS-CoV-2
virisinun neden oldugu bulasici bir hastaliktir.
Bu hastalik yaygin olarak bir solunum yolu
hastaligi olarak tanimlanir ancak bu tam olarak
dogru degildir. COVID-19 hastalar; zatUrre,
iltihaplanma, mikro
disfonksiyonu, hiper pihtilasma, sinir sistemi
hasari ve ¢oklu organ yetmezligi gibi cesitli
semptomlar yasar. Ayrica halad iyi karakterize
edilmemis ¢ok sayida uzun vadeli komplikasyon

damar sistemi

vardir.

Bu semptomlardan herhangi biri COVID-19 ile
iliskili 6limlerden sorumlu olabilir. Bununla
birlikte, tromboz (anormal kan pihtilasmasi),
siddetli COVID-19 enfeksiyonlarinda 6nde gelen
olum nedenidir. Arastirmacilar COVID-19'daki bu
anormal kan pihtilasma olaylarini S proteini
seviyelerindeki dususle iliskilendirdi.

S proteini, normal ve saglkh kan pihtilasma
aktivitesini koruyan ve kanin asir pihtilasmasini
onleyen cok islevli bir proteindir. Ayrica hucre
olumu ve enfeksiyon sonrasi iltihabi da engeller
ve bircok hucre sinyal iletiminde gorev alir. S
proteininin pek c¢ok farkli rold oldugundan S
proteini eksikliginin ciddi sonuglari olabilir.

COVID-19 enfeksiyonunu takiben S proteini
seviyelerindeki dususun birden fazla nedeni
vardir. Siddetli COVID-19 enfeksiyonlarinda
hlcrelerin  aktivitesini  dUzenleyen  klguk
molekuller olan sitokinlerin asirt Gretimi ile
ortaya c¢lkan ve tromboenflamasyon olarak

bilinen bir asirn bagisiklik tepkisi vardir.

COVID-19, hucrelere zarar veren ve organ
yetmezligine yol agan bir "sitokin firtinasi"na
neden olabilir. Ayni zamanda S proteini
seviyelerinde bir dlsUse neden olarak vicutta
bircok mini kan pihtisina (mikrotrombi) neden
olur. Siddetli COVID-19 enfeksiyonu olan
hastalarin otopsileri, genis capli akciger hasarina
neden olan ve COVID-19 ile iligkili élumlerin
onemli bir nedeni olan bu pihtilarin varligini
ortaya cikarmistir.

COVID-19  enfeksiyonu sirasinda S proteini
seviyelerindeki dusus, S proteini ile virGsun

iGEM Stony Brook
Cev. Bilkent UNAM

SIDDETLI COVID-19

ENFEKSIYONLARINDA
S PROTEINI EKSIKLIGH

VE ILISKILI
KOMPLIKASYONLAR

yuzeyinde bulunan spike proteini arasindaki yapisal benzerlik ile de agiklanabilir. Bu
spike proteini bagisiklik sistemi tarafindan taninir. Bir enfeksiyonun ardindan bagisiklik
sistemi virlsU noétralize etmek igin spike proteinine karsi antikorlar Uretir ancak bu
antikorlar S proteininin yapisal olarak benzer kisimlarina saldirabilir ve seviyelerinde bir
dususe neden olabilir.

Genel olarak, siddetli COVID-19 enfeksiyonlarinin S proteini seviyelerinde bir dusulse
neden oldugu gosterilmistir. Bununla birlikte arastirmalar, herhangi bir enfeksiyondan
once zaten genetik olarak S proteini eksikligi olan hastalarda etkilerin cok daha agir
oldugunu da gdstermistir. Bir COVID-19 vakasl raporunda preliminer S proteini
eksikliginin iskemik inmeye neden oldugu gdsterilmistir.

Esasen, siddetli COVID-19 enfeksiyonlarinin S proteini seviyelerinde dnemli bir dustse
neden oldugu ve anormal veya dlumcul kan pihtilasmasi ve iltihaplanma insidansini
artirdigl sonucuna varilabilir. S proteini eksikligi ile COVID-19 arasindaki dogrudan
iliskiyi inceleyen arastirmacilar, siddetli COVID-19 hastalarinda S proteini verilmesinin
etkili bir tedavi olabilecegdini ve geleneksel tedaviye alternatif olarak kullanilabilecegini
one suruyorlar. S proteini verilmesi, S proteini eksikligi olan hastalarda inme
olusumunu dnleyici bir terapi olarak da kullanilabilir.

Sonug olarak S proteininin verilmesi siddetli COVID-19 enfeksiyonlari icin potansiyel
olarak etkili bir tedavi olabilir ve S proteini ile viral hastalik arasinda birgcok baglanti
vardir. Bu baglanti hakkinda bilgi edinmek ve S proteinini siddetli COVID-19
enfeksiyonlari icin terapdtik bir tedavi olarak incelemek adina daha fazla arastirma
yapilmahdir.



ERISILEBILIR HPV TESTLERI -
RAHIM AGZI (SERVIKS
KANSERINDE CIGIR ACAN ONLEM

IGEM IIT ROORKEE, HINDISTAN
CEV. BILKENT UNAM IGEM
TAKIMI

Rahim adzi (serviks) kanseri, kanser turleri icerisinde en yaygin dérdidncl tur ve
kadinlarda kanserden dliumun en yaygin dérdincU nedenidir. En dnlenebilir ve tedavi
edilebilir kanser tlrlerinden biri olmasina ragmen endise verici derecede yulksek bir
o6lum orani vardir (2018 yilinda 570,000 vaka igcerisinden 311,000 tanesi hayatini kaybetti).
Erken teshis edilirse HPV enfeksiyonuna bagli kanser 6ncesi hucresel degisiklikler ve hafif
lezyonlar, hastalik invaziv kansere dénusmeden tedavi edilebilir. Saglik hizmetleri
altyapimizin nerede basarisiz oldugunu ve rahim agdzi kanserinin hizli ve kontrolstz
artisinin istatistigini tutmayi gerceklestiremedigini anlamak bir zorunluluktur. Cesitli
calismalar su anda rahim agzi kanserinin etkili bir sekilde 6nlenmesinin, 6nlemenin
ikincil asamasinda yetersiz oldugunu (yani erken teshis ve tedaviyi saglayan erisilebilir ve

etkili bir tarama ve test programinin eksikligini) ortaya koymustur.

Rahim agdzi kanseri vakalarinin yaklasik %70'i ve buna bagli élimlerin %901 gelismekte
olan Ulkelerde meydana gelip dlnyada vakalarin Ugte biri Hindistan'da gérdlmektedir.
HPV Information Center tarafindan yayimlanan bir rapora gére Hindistan'da 483.5 milyon
kadin rahim agzi kanseri riski altindadir. Rahim agzi kanserinin dusuk ve orta gelirli
Ulkeler Uzerindeki asin etkilerini anlamak icin cografyayi, geleneksel uygulamalari ve
inanglari, saglik taramasi duzeylerini, sosyo ekonomik statlyuU, saglik hizmetlerine erisimi
ve kamu bilincini dikkate almaliyiz. Cinsel saglik ve egitim, 6zellikle Hindistan'in kirsal
kesimlerindeki kadinlar arasinda, kamusal sdylemde tabu olmaya devam etmektedir. Bu
durum, hastaligin yayginligina ragmen kadinlarin aktif olarak test ve tedavi arama
ihtimallerini 6nemli élclde etkilemektedir. Buna aci verici ve girisimsel (invaziv) testlerin
yarattigi korku, test sonuglar hakkinda duyulan endise ve utang gibi psikolojik faktérler
Mevcut durumda rahim agzi olumler kentsel

de eklenmektedir. kanserine bagl

alanlarda istikrarl bir sekilde azalirken kirsal alanlardaki istatistikler ayni kalmaktadir.

Hindistan'da higbir ulusal HPV tarama programinin bulunmamasi son derece endise
vericidir. Tarama oranlari, ulusal yonergelere ragmen ¢ok dusuk kalmaktadir. En azindan
mevcut taramanin ndfusun HPV'ye karsi en savunmasiz alt kimelerini hedef almasini
saglamak icin yapilmasi gereken ¢ok sey var. Taramanin etkili olmasi icin gelismekte
olan ulkelerin tarama metodolojilerinde dlsuk butgceye daha uygun gelistirmelere de

gitmesi gerekmektedir.

Su anda yaygin tarama ve tespit yéntemlerining
birden fazla sorunu vardir. Aclya neden olabilecel{;;E
ve dogum kanalinda halihazirda var olan anorma%’
hucreleri kotUlestirebilecek PAP testi gibi giri§imser§
(invaziv) yontemler numune alma a§amasmdar;§>
baslayarak kullanilmaktadir. Bu yéntemlerg
nedeniyle test yaptirma konusunda hastalaring
rizasinin eksikligi ve artan engeller goz 6n0nd<—:§
bulundurulmalidir. Test ayni zamanda komplike_
ekipmanlarin egitimli personel tarafindan
kullanimina dayanir ve bu durum erisilebilirligi.ve
maliyeti Snemli boyutta etkilemektedir. Cogu HPV
taramasl zaman alan ydntemleri icerir. Ornegin,
PAP testi sonuglari 1-3 hafta icerisinde gelmektedir.
Bu yontemlerin belirgin tasinabilirlik sorunlari
vardir ve gok daha uygun maliyetli olmaya egilimli
ev yapimi numune toplama kitleriyle " yapilan

testlerle karsilastirildiginda daha pahali

yontemlerdir.

HPV'nin en onkojenik susu olan HPVIGyl tespit
etmek igin hizl ve hassas bir teshis kiti gelistirmeyi
amagliyoruz. Kitimiz uygun maliyetli ve kullanimi
kolay olacaktir. Ozel ekipmana ya da egitimli
uzmanlara ihtiya¢c duyulmadan dusuk buUtgede
kullanima uygun olacak sekilde gelistirilecektir.
Viral kapsit igerisinde L1 proteini kullanan mevcut
teshis yontemlerinin aksine bizim ydntemimiz
hpvie'da

korunmus E7 onkojenik genine dayanmaktadir. Bu

bulunan oldukga yUksek oranda

durum, Kkiti ¢ok hassas, etkili ve kansere

HPV'ye

Hastaya sadece vajinal

donusebilecek olan ozel hale

getirmektedir. surdntu
alinirken ihtiya¢ duyulacaktir.

Projemizin c¢ikis noktasi, rahim adzi kanserinin
tamamen farkli ve asiri etkileri sorunun aciliyeti ve
énemine olan ciddi inancimizdi. Onerdigimiz
¢6zUm, davamiza olan baghligimizin dogrudan bir
sonucudur. Hindistan'da ve &bur dustk ve orta
gelirli Ulkelerde su an ihtiya¢ olan sey, mUmkun
HPV

taramasidir. Tarama kamplarinin yani sira egitimli

oldugunca hizli bir etkiye sahip ulusal

uzmanlar, kitlelerle dogrudan iletisim kurmali ve
yUksek riskli populasyonlari HPV'nin yayginhgdi ve

erken teshis durumunda tedavi edilebilirligi

insanlar, cinsel

ve HPV

konusunda bilinglendirmelidir.

sagligin 6nemi konusunda egitilmeli
testlerine duzenli olarak girmeye tesvik edilmelidir.
ikinci durum ancak kolayca erisilebilir bir testimiz
olursa verimli olacaktir. Saglik sistemlerimizde ¢ok
acil ve simdiye kadar resmen taninmamis bir
sUrdUrulebilir  tasarimlar

intiyaci  destekleyen

gbérmeyi umuyoruz.



THE END, THANK YOU FOR
READING!

SPECIAL THANKS TO ALL
THE IGEM TEAMS WHO
CONTRIBUTED AND HELPED
US TRANSLATE!



