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CITIZEN DIPLOMACY ACTION FUND SYMPOSIUM
AND THE
SCIENTIFIC CARIBBEAN FOUNDATION

MISSION

Scientific Caribbean Foundation (SCF) was founded by Dr. Juan F. Arratia, a 2006 US Presidential
Award for Excellence in Science, Mathematics and Engineering Mentoring recipient, with the idea
to continue the success of the Model Institutions for ExcedldMIE), a grant awarded by the
National Science Foundation (NSF) to transform Universidad Metropolitana (UMET) into a
nationally recognized undergraduate research institution, and a model in science, technology,
engineering and mathematics (STEM). Memgrof undergraduates and grellege students by
research mentors was the cornerstone of the MIE Project. Dr. Arratia was the Phivagiadator

of the MIE grant at UMET. We believe that creative research is one of the best ways to prepare
studentsa become persistent and successful in college, graduate school and professional careers.
Today, the Student Research Development Center (SRDC), which is part of the SCF, is the entity
that will continues the MIE strategy by impacting ppalege and univeity students from
institutions in Puerto Rigacross the natioand abroad.

EXECUTIVE SUMMARY

The MIE ended in 2009 at UMET. The outcome of the program was over 280 UMET-ETEM
majors completed their BS degrees and 175 wansferredo graduate school, with 65 achieving
doctoral status (PhD, MD, VVM, Pharm D)o increase the number of BS degdmnsferred to
graduate school, we will continue with the strategy of an early research program and partnership
with key research institutions in Puerto Rico, the US mainland and abroad. Research mentoring
will be theprincipal componendf the knowledgéransfer and creative thinking activities at SCF.
Project based learning, collaborative learning strategies, presentations at scientific conferences,
scientific writing and ceauthorship, technology literacy, and preparation for graduate school are
activities that are transforming the philosophycompetitiveinstitutions.

GOALS

The main goal of th€itizen Diplomacy Action FundResearch Symposium is to encourage pre
collegeand undergraduatesearchrs to workwi t h  r esear ch me nwritens , dev
and oral communication skills, provide a forum in the Caribbean for students to foster interest in
undergraduate education, particularly in STHEMields, and set national research standards for
pre-college research presentations
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CITIZEN DIPLOMACY ACTION FUND
AND THE
SCIENTIFIC CARIBBEAN FOUNDATION

RESEARCH SYMPOSIUM

CONFERENCE AT A GLANCE

SATURDAY, MAY 1 2, 222 Virtual
8:30i 9:00 a.m. Judges Meeting Virtual
Opening Ceremony Virtual

Dr. Juan F. Arratia, Research Professor and Mentor  Virtual

Dr. Leonid Zotov, Research Professor andlentor

9:00i 11:20 a. m.  Poster Session Virtual
Biological SciencesEngineering-Astronomy

11:20am-12:00m Award Ceremony and Closing Remarks Virtual

12:00 m Symposium Adjourns
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MESSAGE FROM THE FOUNDER

Dr. Juan F. Arratia i President of the Scientific
Caribbean Foundation

Scientific Caribbean
Foundation

Marchl12, 2022

Dear Students:

The Virtual Spring 2022 CDAF Research Symposium is the culmination of the activities and dissemination
process of the Virtual Saturday Research Academy. For a period of four monthsQsiober2021,
students from private and public high schools fromreuRico, Dominican Republic and Russia worked

long hours using Internet with the guidance of faculty mentors in research projects in science, technology,
engineeringmathematicsand computer science (STE®) fields.

One of the objectives of the Virtu&@pring 2022 CDAF Research Symposium is to offarng, motivated
student researchers tbpportunity to gain experien@nd to practice their English communication skills

in a formal professional scientific meeting. A second objective is to give stuftentisDominican
Republic, Puertdrico, and Russia a forum for the presentation of the outcomes and findings of their
research projects to research mentors, family members, and the educational community at large.

Citizen Diplomacy Action Fund and ScieitifCaribbean Foundation are proud of the results obtained by
the students and their research mentors in the Virtual Spring 2022 Saturday Research Academy Program. |
hope your experience inspires you and your peers to select £T&your field of studgoon.

My sincere appreciation goes to CDAfaff, research mentors and arellege andundergraduate research
students for their effort and commitment to implement the Virtual Spring 2022 CDAF Research
Symposium.

Sincerely yours,

e

Juan FArratia, Ph. D.

Founder and President

Research Professor and Mentor
Scientific Caribbean Foundatipimc.
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ResearchMentorbBio Sketches

Juan F. Arratia, PhD
Research Professor and Mentor
Scientific Caribbean Foundation

Dr. Juan F. Arratia was born in Pomaire, Chile. He
graduated from Universidad Técnica del Estado with a BS

in Electrical Engineering in 1973e was awarded a MSc

in Engineering from Louisiana Tech University, Ruston,
Louisiana, in 1979 and a Ph.D. in Eiecal Engineering

from Washington University, St. Louis, Missouri in
1985. He has taught and conducted research at universities

in Chile (Universidad Técnica del Estado and Universidad
Austral de Chile), Puerto Rico (Universidad Interamericana

de PuertoRico and the University of Puerto Rico
Mayaguez), and in the US mainland at Washington
University, St. Louis, and Louisiana Tech University,
Ruston, LouisianaHe has lectured and given conferences

on advanced automation, robotics, vision systems,a@alifntelligence, total quality management

and science and engineering education in Chile, Bolivia, Ecuador, Guatemala, Panama, Mexico,
Brazil, Nicaragua, Peru, Canada, Spain, the Netherlands, Turkey, Japan, Philippines, Singapore,
Australia, China, PuestRico and in the US mainland. He was the Advanced Manufacturing
Manager for Medtronic, Inc., a leading pacemaker company, and is a consultant in advanced
automation for pharmaceutical and medical devices companies in Puerto Rico. From 1998 to 2008,
he wasthe Director and Principal Investigator of the Model Institutions for Excellence (MIE)
Project, a National Science Foundation sponsored program based at Universidad Metropolitana in
San Juan, Puerto Ricé:rom 2008 to 2018, he was the Executive Direofdhe Ana G. Méndez
University System (AGMUS) Student Research Development Center, designed to disseminate
MIE best practices at Universidad del Turabo and Universidad del Este. For twenty year he was
part of AGMUS and during his tenure he wrote proptsa@lSF and was awarded more than 85
million USD for MIE, CCCE, AGMUS Institute of Mathematics, MRMISR, MRI-Puerto Rico

Laser, Administration of Arecib@bservatoryamong others. Since 2018 to present he is the
President of Scientific Caribbean Foundatin San Juan Puerto Rico. In November 2007, he was
awarded the Presidential Award for Excellence in Science, Mathematics and Engineering
Mentoring at a ceremony in the White House in Washington DC.
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Leonid Zotov, PhD
Astronomy Professorand Mentor
Moscow State University

Dr. Leonid Zotov is the Deputy Director of the Virtual
Saturday Research Academy at the Moscow, Russia site of the
Citizen Diploma Action Fund Grantleis a senior researcher

at Sternberg Astronomical Institute, Lomonosov Moscow
State University, and associate professodigher School of
Economics, Moscow, Russia. His research field includes Earth
rotation, climate change, filtering methods. He has published
over 50 papers and reads several lecture courses at Moscow
University and Higher School of Economics. He worlad
Wuhan University, The Ohio State University, Shanghai, and
Paris observatory. He was a Fulbright scholar in the USA in
2009, a nominee of President of Rusarant in 2010, Chinese
Academy of Sciences Young Visiting Scientist in 2@D12, participant oWuhan university's

i nnovation and talent introduction fA1110 prog
"The study of links between the Earth rotation and Geophysical procesksshonosov Moscow
State University, Russia in 2019.

Fabiola D. Pag8n Torres is currently a rising senior at the
University of Puerto Rico at the
bachelor's degree in Biology. She has passed through enrichment
opportunities in different areas of science. During her senior year of
high schoaql she started to get involved in research. Everything
started by attending to the P@ollege Saturday Academy of the

Ana G. Méndez System sponsored by the National Science
Foundation. Here she was able to complete twecpllege level

scientific investigtions. After that, she had the opportunity to attend

an internship at the University of Vermont, where she worked with

Dr. Jim Vigoreaux. Over time, the opportunity of mentoring was given in the Saturday Research
Academy. She applied the skills learnednfr her past mentors to the new generation of
researchers. From that time through now, she has mentored over 30 students on what research is.
Later on, another opportunity arrives to participate in the SNURF Program of the University Of
Vermont under the gdance of Dr. Ballif. Here the research was focused on being able to study
the protein called TLT1 more thoroughly. During this process, she acquired skills that are essential
in molecular biology. From learning how to culture cells, do immunoprecipitéb&Gels, and

western blots. She also worked three years as a NASA Teacher Assistant in STARBASE, P.R., a
STEM focus program of the Department of Defense. Her-tang goal in science is to acquire

an M.D /Ph.D.
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Natalia M. RosadoDiaz is an underg@uate student majoring in
Electrical Engineering with minors in Music and Project Management at
the University of Puerto RicoMayaguez Campus. Having participated

five consecutive semesters in the Saturday Research Acadbmigot

the opportunity to pdicipate in two summer internships, MIT Haystack

with theresearcht i t t | e -cfi Numaw Measurements Using the
Mil |l stone Hil/l Radar 0 a nmedearthiitle St at e
ARecommendati ons f or 3PreddiheetsAsdrs e of
undergraduate, Natalia has been part of different programs at University

of Puerto Rico Mayagiiez Campus such as the Coki Racing Team, Musicorum &tadte

Council. She also has participated in a Neuroscience online program div@hia State
University, in addition with herengineeringcoursesin Puerto Rico. On September 202%he
received a NOAAFellowship Since October 2021, she is one of theearch menterfor the

Citizen Diplomacy Action Fund Grant

Angel M. Marquez Oterois currently in his last year as an undergraduate

student pursuing studies in Biology at Interamerican University of Puerto

Rico in Bayamon. He has always wanted to pursue a STEM career since

he was young. He participated in the Saturday Researcheigad
Program (SRAP) since 2014. Furthern
conducted projects in Biology, Biostatistics, Bioinformatics, Ecology and
Evolution in the academy and two internships in United States. The first
internship was at University of VermorgSummer 2015) conducting

research with Drosophila melanogaster and see how exercise may
influencedthem. The second internship was at the University of Kansas (Summer 2017) where he
conducted research with Geographic Information Systems to determinmateclchange may

have an effect on the species on the genus Lynx based on prediction models to 50 and 70 years
from now. This is his third as mentor. Also, he had under his mentorshipmmergroup in the

two weeks intensive program from SRAP. He wanenpower young students to pursue studies

in STEM fields and to become researchers. As a future sciangigiwa nt s t o pur sue a
in Educational Neuroscience and a Ph.D. in Geology or Evolutionary Biology to pursue a career

as a Vertebrate Paleatgist. Through mentorship and research experiémggel wants to be an

example of perseverance for future generations of scientists and enable these the capacity to find
the answers to the most pressing problems in our modern world.
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_ Jade Peralta graduated from the Institute San Juan Bautista, Santo
Domingo, Dominican Republic and during the Spring 2019, she was part
of the Saturday Research Academy in Disaster Risk Management,
I mpl ementing the research qusi@j ect ¥
Buil dings of the Terrenas, Samana
Early Childhood Education student at Universidad Iberoamericana
(UNIBE), Santo Domingo, Dominican Republic. She has experiences
. working with kids from 3 to 7 years. She is an outgoperson who
enjoys researching and learning new things. She feels fortunate to be
part again of the Saturday Research Academy but this time as the
assistant and coordinator of the Dominican Republic site of the Citizen Diplomacy Action Fund
Grant, fundedy the US State Department. Also, she enjoys being part of big projects, different
studies, help others and put in practice all the knowledge that she acquires. Her future plan is to
become a Neurodiverse Education Specialist in North America or Eurepsyde there are one
of the leading continents in terms of innovation, training and research in this area. She likes to
play sports and to read books.

Olesia V. Marchukova was born in Barnaul, Russia. She
graduated from Saint Petersburg State University with an
Oceanologist qualification in 2013. She worked as an engineer at
the Marine Hydrophysical Institute (Sevastopol, Ukraine) from
2013 to 2015. In the fall of 2015, sbempleted an internship at the
Shirshov Institute of Oceanology (Moscow, Russia). NOVesia
. Machukova is a junior researcher at the Institute of Natural and
' Technical Systems (Sochi, Russia). She has been working at this
institute from 2015 to the prederSheis planning tofinish her

i ' dissertation work on the topiita Nifia events: its classification,
physical mechanlsm and climatic responses in the AtkntropearRegiono by May 2022. In a
free time, Olesia studies {tEchnologies and the programmirghe also teaches practice in
statistical hydrometeorology to students of Moscow State University

Denis Gusevis an Assaiate Professor in Graduate School of
Business / Department of Operations ManagementLagdstics
HSE University, Russia ProfessorGusev has published several
research articles andooks on risk management, inventory
managementand economiemathematical methods. He received
his PhD in Economic Sciences from the Plekhanov Russian
University ofEconomics in 2005 in Moscow, RBsia. His research
interests include mathematical modelling and multiple criteria
decisionmaking in the field of supply chain management. His
recent papers are dedicated of problems of accounting risk factors
and uncertainty according to optimization apply chain
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Andrey Rimashevskii,is a graduated of the High School # 734 in
Moscow, Russia (2011). He is an assistant of the Citizen Diplomacy
Action Fund Gr ant at t he Moscowo
management, communication and administratiompgers, distant

learning. He is a computer wizard. Sedfucated in songwriting.

Spends free time on composing music. Speaks Russian and English.

Diego E. Garda Ortiz is an undergraduate student majoring in
Natural Sciences with concentration in Biology at the
Universidad Ana G. Mendez, Recinto de Gurabo. He participated
4 semester as a neurocircuitry student in the Saturday Research
Academy, experience that give hihetopportunity to participate

in the Puerto Rico Institute for Microbial Ecology Research
(P.R.I.M.E.R.) where with Dr. Lisandro Cunci he acquire
knowledge on electrochemistry, developing a research about
using Electrochemical Impedance Spectroscopy d#tection

of neuropeptide Y. On the second semester of his second year he
become an assistant mentor with Alex&eR in the area of
Biological Sciences at Universidad Ana G. Mendez, Recinto de
Gurabo research site. Diego is now working on a researplogaibon how to use Electrochemistry

to i mprove Al zhei merd6s Diagnosis abDegeepn ans t
Pathological Sciences and a Doctorate on Neurobiology aiming to become a researcher to develop
and i mprove tr e adanteother seurbdegenerativedseaseme r 6
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Melissa S Rivera Narvaezis currently a graduate student at the Ana G

Mendez University Cupe§ ampus pursuing a master (
ri sk management. He Dbachel ords degr
with a minor in environmental science. During her early start in STEM

related academic events Melissa was a-coteege student in the

Saturday Rsearch Academy by Ana G Mendez in the Arecibo
Observatory in which she conducted small research about CubeSats. She

was sent on an internship to NASA Ames Research Center in San Jose
California along with five other students and group research was
conduced on the development of design
sensors and plants to send to the ISS.

After the internship she continued being an assistant mentor to various research mentors around
different PreCollege Research Sites in the island. Sheeadly is an assistant mento to the

talented Fabiola D. Pagan. Melissa is also a participant on a program funded by Syracuse
University along withPuerto Rico Recycling PartnershiPRRR called GREENPR | which has

as main objective to allow studentskevelop leadership skill&/orking with environmental nen

profit organizationsreating environment friendly solutions for schools, communities and more.
Herlongt er m goals include finishing her masterds
atmospleric topics and continue pursuing more post graduate studies in related areas.
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ResearchPresenter8Bio Sketches

Dr . Leonid Zotovds Group, F

Vladlena Afanaseva is a student of Lomonosov Moscow State
University. She studies at the Faculty of Natural Sciences, the direction of
Geographyith year. She was born in Rusaral is currently 21 years old.

At university, she became interested in oceanology and metepraholy
decided to devote herself to studying developments in this field. Over
time, she became interested in ENSO events and their connection with
meteorological, oceanic and geophysical phenomena. She is currently
involved in the SRA project, and her studgnsists of analyzing the
relationship between ENSO events and the Earth's rotation speed. In the
future, she plans to get closer to understanding the mechanism by which
ENSO events occur, which is currently unknown.

Oksana Batonova is a student at National Research University
Higher School of Economics, Russian Federation. She was born in
Stavropol, Russia, and is now twenty years old. She is really
interested in technology, especially in geoinformation technology,
and she as a special interest in mathematics, engineering, artificial
intelligence, and programming. Her passions include learning
languages, reading ndittion books, and painting. She is currently
part of the Basealt Education program and her project consists o
digital processing of geospatial data, based on IT instruments of
Russian OS, and implementation research and development of
Russian operating systems. Her future plan is to become a software engineer programmer and to
be able to create a project thatliave a huge effect on most industries, open up new avenues
and be able to change the way we live through revolutionary ideas.

Elina Boldova is a secongrear student athe University of Higher School

of Economics. She is studying the program "Applied Mathematics". Her
passion is music and classical literature. She also loves programming. At a
certain point, sheds | earni Shpishow t c
currently part of the SRA program. Her project is to develop a medical
crosssplat application that can help a lot of people.
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Andrey Borodin is a student at the Higher School of Economics, Moscow. He
Is 19 years old. He is interested in mod&echnologies and innovations. His
hobby is 3d printing and additive technologies in genetdé is currently
participating in the SRA program. His project is to develop a mobile
application that can help treat people with eating disorders. His plahefor
future is to keep up with the development of modern technology and find a
place where it can be useful to people and bring something new to the world.

Leonid Chashkin is a high school student inMoscow Institute of
Electronics and Mathematics, Higher School of Econonteswas born
in Zhukovskiy, Moscow Regionand is nowwentyyears oldHe is really
interested irworking with geographic information systems like QGa8d
he also has a special interest in matheitst technology, and
programming His hobby is to work with Russian operation system Alt
Linux Educationand adapt different programs for itehs currently part
of the Basealt Educatioprogram which is aimed at gaining skills in
working with the Russia OS Alt Linux. His project consists obDigital
processing of geospatial dathased on IT instrumentsf Russian
operation systemgis future plan is tgoin to Alt Linux Teamin order to
develop Russian O&nddistributethem all ovetthe world.

13|Page



Khoroshunova Darya was born in the Krasnodar Territory in the

: city of Labinsk. At the moment, she is studying in the 2nd year of
i the Geography course of the Faculty of Natural Sciences of the
Lomonosov Moscow State University Branch in the cdf
Sevastopol. She is most interested in such a field of science as
geography, in particular such areas as glaciology, climatology, and
landscape studies. Her hobbies include reading books, playing
sports, and participating in orienteering competitionsréhtly, she

is a participant in the Saturday Research Academy Program, considering the topic "Changes in the
distribution of glaciers in the modern climatic era and the relationship with the rotation of the

Earth."

Dmitry Dubina is a student at the Higher School of Economics University,
Russian Federation. Born in Nefteyugansk, Russian Federation, he is now
twenty-three years old. He has a real interest in science, especially
information technology, and a particular intéiesnathematics, technology,
engineering, and information technology. His hobbies include playing tennis,
playing video games, writing code, and soldering small devices. His plans
for the future are to become a software engineer and be able to create
applications that will change the world.

Ivan Gevorkov is athird-year studeninv HSE Tikhonov Moscow
Institute ofElectronics andlathematics. He is interested in computer
science, engineering, and bioinformatics. His passions includeyski
hiking, and rafting. He is currently part of tiResearch and training
group of operational geomonitoringnd his project consists of
monitoring dangerous situations using geomonitoring. His future plan is
| to develop this project, using new technotsgof geomonitoring.
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Maxim Kosovich is a student at the High School of Economics,
Moscow. He was born in Russia, Moscow, and is now twenty years old.
He is really interested in computer science and IT technologies,
especially in mobile development, and he has a special interest in
innovation Also, in addition to programming, Maxim likes to assemble
electronic equipment and likes to play sports in his free tilde.is
currently participating in the SRA program, and his project is to develop
a mobile application for people with nutritionabptems related to their
psychological characteristics. This project is based on the latest
programming technologies and complies with new trends in the IT field.
His plans for the future are to become a modern developer to make life
easier for those arouraim.

Osipov Aleksandris a 3h-year student in Higher School

of Economics, Tkhonov Moscow Institute of Electronics
and MathematicdHe was born in Russia and is now twenty
years old. He is interested in computer science, especially
in everything, which is related to FPGA, but he cares about
ecology, so geography interests him. Her passions include
both active sports like running and skiing and quiet rest like
reading books. He is currently a member of the research
group of operational genonitoring and is involved in the
project, which develops the
waste. His future plan is to improve the world.

Ekaterina Shalina is in the 10th grade of the «Moomimoll
School». | was born in Russia, in the city of Moscow and now | am
sixteen years old. My interests include physics, astronomy, and
chemistry. Alsgin my free time, | like to read and drawdow | am
engaged in myproject at the Saturday Virtual Research Academy,
which includes the study of the selected areatloé sky and the
selection of stars of interest using GAIA space mission, the
compilation of diagrams with their distance and motion in space,
coordinatesphotometry, and other parameters. For me, this will be
the first experience of research, so | hope that in the future I will
continue to make similar projects on topics of my interest.
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Dr. Juan F. Arratiaodos Gr o
Puerto Rico-Dominican Republic

Marysol Alape Toro is a sophomore student in Escuela Superior Petra
Mercado Bougart, Humacao, and P.R. She was born in Caguas, Puerto
Rico, and is now fifteen years old. She is really interested in science,
especially ingenetics, and she has a special interest in mathematics,
biochemistry, engineering, and physics. Her passions include coding,
reading books, helping abandoned animals find their new home, and
watching documentaries. She is currently part of the fiRgram and her
project consists of The Development Of A New Era: Personalized Medicine
And Stem Cells, implementing a new alternative that could benefit many lives alongside animals.
Her future plan is to become a scientist and to be able to create manydixéngoprojects that

will motivate others to do the same and make various changes in society while helping minorities.

Bryan J. Aponte-Caraballo is a sophomore student in the Secondary
School Specialized in Science, Mathematics, andchmology,
CIMATEC, of Caguas, Puerto Rico. He was born in Caguas, Puerto Rico,
and is now sixteen years old. He is interested in science, especially in
geochemistry, and patrticularly likes mathematics and microbiology. In
addition, his passions includellexting minerals, reading books, hanging
out with his friends, and working on his final Eagle Scout project. He is
currently part of the SRA program, and his project consists of Developing
a New Technique for The Detection of The Bacteria E. coli usimgnioi.

He plans to become a scientist and to be able to create an extraordinary
project that will change the economy and mortality rate all around the world.

Adrian N. EscaleraRiverai s a j uni or studecmlt at t
de Oportunidades Educati vasHedvas Vil |l a
born in Aibonito, RiertoRico, and is nhow 16 years old. He is extremely
interested in what the field of science is, especially investigative
neuroscience. The passiodisected him to play soccer, to lead, to seek
rational answers to questions, but above all to be committed to everything

he proposes. He is currently part of the SRA program, where he is
conducting research in translational medicine. This consists onitegig
pre-diagnosis of chronic stress related to unbalanced levels of cortisol. His
future goalis to turn his research into an experimental one, taking a large
sample of part|C|pants so that the results have more validity. Adrian is sure that hishreskarc

help to solve most of the problems in the people that surround this pathology
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Layla E. LépezMorales is a sophomore student in the Secondary School

&

74

innovation. Her passions include writing, singing,
composition. She is currently part of the SRA program, and her project

\ 1 . .

’ focuses on thanalysis of negative effects producedlagk of sleep on

W@ . studentsd academic performance, | ea
i denti fying the ways these

Specialized in Science, Mathematics, and Technology, CIMATEC, of
Caguas, Puerto Rico. She was born in San Juan, Puerto Rico and is now
fifteen years old. She is very interested in science, especially in
neurccience, and has a special interest in mathematics, robotics, and

and musical

coul d ne

career. Her futurgoalis to be able to achieve and live a fulfilling life by becoming a neurosstient
or neurosurgeon to aid in the investigation of the nature of neurological diseases and disabilities,

in addition to possibly helping people in vulnerable situations.

consist of becoming an entrepreneur in the fields of environmental science.

Abraham E. MejiasOrtizi s a seni or

hi gh

Residenci al de Oportuni dades
CROEV. He is majorly interested in neuroscience, psychology,
engineering, and robotics. His passions are majorly investactimg,
basketball, pingping, reading, writing, and analysis. He is part of the
SRA program, and his project is creating a strategy for increasing the
cognitive skills of students with special conditions of public schools of
Puerto Rico. This method isalkled: Multi-Sensory and Integral

Normarie Martinez Flores is a freshman at the CIMATEC, which is a
specialized high in Science, Math, and Technology located in Caguas
PuertoRico. She was born in Caguas, Puerto Rico. Actually, she is
fourteen years old. She is really interested in environmental science and
has a special interest in mathematics, technology, finance, and
economics. Her hobbies or passions include drawing, playing tennis,
playing video games, spend quality time with friends and family. She is
currently part of the SRA program, and her project is albae
relationship between household detergents and plant growth, spreading
awareness of the dangerous chemicals inside detergents. Her future plans

school
Educat

Associative Method (MIAM). One of his futurgoal is to apply this
same method to students with autism and become a psychologist or a neuropsychologist and help

the people of his nation.
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Exiel Y. RodriguezColon is a freshman student in High School
Specialized in Science, Mathematics and Technology. The school is in
Caguas, Puerto Rico. He was born in Caguas, Puerto Rico, and is
currently fourteen years old. He is interested in scierspeagally in
meteorology, and he has a special interest in technology, mathematics,
and astronomy. His passions include playing basketball with friends,
riding bicycles with friends, tracking storms and reading books. He is
currently part of the SRA progra and his project consists of Isolation
and identification of fungal endophytes in medicinal plants and
implementing basic instruments of microbiology. His futgoalis to
become a meteorologist to analyze and study storm systems while alerting tla¢iquopufollow

the necessary preparation protocols.

Carolina I. Ferrer Angulo is a senior student in Academia Maria,
Puerto RicoShe was born in San Juan, Puerto Rico and is currently
seventeen years old. Her passions lie in biology and biomedical
sciences, especially in the areas of specialized immunotherapy against
viruses. She is also focused on the gene expression and maaipulati
of viral genetic material. Her hobbies include, reading, spending time
with friends and family, taking care of her pet bunnies and skeet
shooting with her father. At the SRA program, she has completed a
total of four projects and is developing her fifttostly have been
focused on immunity against a virus. However, she has successfully
developed an eefsiendly engine, as she is an advocate for environmental sustainability.
Currently, she is working on organ transplants, specifically tackling the probtest patients find
themselves in: waiting for an available, healthy organ. Furthermore, she aims to earn an M.D/PhD
and continue her research on these fields of medicine.
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Maria Alejandra Jové Valerio is a Junior Student in Colegio
Puertorriqueio de Nifias in San Juan, Puerto Sikke.was born in

San Juan, PR and is currently 16 years old. Her main interests are
found in the areas of science and math, especially in the areas of
biology and neuroscience.eH passions include playing soccer,
competitive running, and being with friends and family. She is
currently part of the SRA program and her project consists of the
relation between the brain and gut and how E.Coli has a crucial role
I n Al z hei nbypradscingan exeess®feamyloid protein.

In the future, Maria Alejandra would like to practice medicine and
contribute to new discoveries in the scientific field

Carolina D. L6pez Caraballo is a junior student inColegio
Puertorriqueiio de Nifiafuerto Rico.She was born in San Juan,
Puerto Rico, and is now sixteen years old. She is really interested in
science, especially in biology and neuroscience. Her hobbies include
playing piano, reading poetry and sunbathi8be is currently part
of the SRA program and her project consists of investigating the
braingut microbiota interaction and how that communication
between microorganisms in the gastrointestinal tract, specifically the
E. colibacteria, and the nervousssgm can affect the development
of neurodegenerative diseases, sp
& plan is to immerse herself further into the different fields of science
and learn how she can influence her local community and, on a wider spectrum, d¢@smun
around the world.

Carlos M. Lépez Valcarcel is a sophomore student in the
Secondary SchoolSpecializedin Science, Mathematics, and
Technology of Caguas, located in Puerto Rico. He was born in San
Juan, Puerto Rico, dnis now fifteen years old. He is really

| interested in business and law, especially taxesbadkeeping,
Carlosalso has a special interest in politics, securities, negotiation,
and public relations. His passions include playing double bass,
reading book, talking with people, and playing board games. He
is currently part of the SRArogram,and his project consists of
studying tax avoidance strategies and how accountants implement
them to save theic | i anorteysi®d Puerto Rico. Carlos plans to
become aorporate tax lawyer and finance projects that will help
Puerto Ricans grow and develop economically in the international market.
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Gabriela N. Molina Rodriguez is a junior student in a School
Specializedin Science,Mathematics,and technology (CIMATEC),
Caguas, Puerto Rico. She was born in San Juan, Puerto Rico, and is
now seventeen years old. She is really interested in engineering,
especially in robotics, and she has a special interest in mathematics,
technology, science, and innovation. Her passions include robotics,
reading books, drawing, playing with her dog, and writing. She is
currently part of the SRAprogram,and her project consists of
Determining the optimal placement for muscle sensors quueeges as

part of a coseffective rehabilitative device. Héutureis to become a
mechanical engineer and to be able to develop devices for the

Briana G. PérezLbpez is a senior in University Garderéigh
School, San Juan, Puerto Rico. Briana Pérez is currently 17 years
old. She is interested in science, such as biology, chemistry,
microbiology, neuroscience, biomedical studies, and others. She
also enjoys math, technology, and the arts. Her passichale
dancing, working on her business of crochet items, working with
y | her rescued dogs, working with children, and having a good time
A with her friends and family. She is currently part of the SRA
program, and her project consistsTéfe Relationship Ofdbacco
Use On Children And The Development Of Cerebral Endovascular
Aneurysms In Adulthooéfler future is to have a bachelor's degree
in biomedical sciences and later become a pediatric neurosurgeon specializing in epilepsy. Briana
hopes to be a great setest that will be able to have influence in the world.

Eva Méndez Astwood is a senior student at Colegio Cardenal
Sancha, Santo Doming®&@ominican RepublicShe was born in
Santo Domingo, Dominican Republic, and is now seventeen years
old. She is extremely interested in the humanities and social
sciences, especially psycology and human development. Her
passions include the arts, spsending time with her fanilg
hanging out whit her friends. She is currently part of the SRA
program and her project is about how chromosomes affect physical
sexual characteristics in people, and raising awareness of the issue at
the national level within the Dominican Republic.rHigture plan is

to become a clinical psycologist and be able to créate a Project that
raises awareness in a general way and can change the perspective worldwide.
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Yanira Nufiez Ramirezis a senior student iSan JuarBautista
Institute, Santo Domingo, D.RShe was born irffanto Domingo,
Dominican Republicand is now seventeen years old. She has shown
a great interest in neuroscience and biological sciences since she was
a child. She is the founder and current pregidérer high school

book club. Her passions include playing volleyball, drawing, reading
books, and playing the piano. She is currently part of the VSRA
program, and her project consists of investigating the prevalence of
all reported adverse effects démtuzumab infusion in patients with
active relapsingemitting multiple sclerosis at the Father Billini

Teaching Hospital in the Dominican Republic from 2017 to 2021. Her future is to become a
neurosurgeon and to be able to participate in innovativercds#deat will help increase medical
knowledge for diseases that currently have no cure.

Jorge Luis Vasquez Cruzis a high school student in Colegio La
Altagracia, San Francisco de Macoridpminican RepublicHe was

born in San Francisco de Macoris, DR, and is now seventeen years old.
He is really interested in biology, numbers, finances and health care. His
passons include working out, eating healthy, playing soccer, doing
researchers online, reading books and studding. He is currently doing a
curse in big data and finance, also he is currently part of the SRA
program and his project consists of how the climads henefited
humans to evolve to the way we are today. His future plan is to become
an entrepreneur and specialize in more areas as well to make economy
better.

Deborah Wu Ramirez is a senior student in Instituto San Juan
Bautista, Santo Domingd).R. She was born isanto Domingo,
Dominican Republicand is nowsixteenyears old.She is very
interested in neuroscience and the whole functioning of the brain and
has a special interest in humanistic disciplimgth a focus on
philosophy. Hepassions include playing tennis, playing the bamboo
flute, reading books, spending time witler family ard exploring
tourist sites in hecountry.She is currently part of the SRA program
and her project consists tife impact of Alzheimer's disease on its
nonprofessional caregiversier future plan is tdoecome a doctor
and a scientist who catiscover findings that will help her patients
get better.
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Alexander Rey Zambrano Tapia is a student at La d€uela
Especializada en Ciencias, Matematicas y Tecnologia CIMATEC, in
Caguas, Puerto Ricéle is very interested in science; his goal is to be

an Equine Veterinarian. He has participated in several internships in
Puerto Rico and outside the Island, althwa focus on Science and

Biology. His bases in Research have been developed for 4 years with

the Saturday program of the Ana G. Méndez University. Thanks to the
Saturday program led by Dr. Juan Arratia, he has been able to present

a wide variety of reseah projects in poster format with extraordinary

results and achieving the highest scores. One of these posters was a
winner at the state level of the SIWI (Stockholm International Water
Institute) award with the opportunity to represent Puerto Rico at the
national level. In 2019, he was a student of the STAR Academy
program at the Arecibo Observatory, consolidating his passion for
research and gaining knowledge about the importance of research programming. Since 2020 he is
part of the select group of studerirom Puerto Rico working with the internationally renowned

Dr. Maria Dainotti, this work earned him his first publication as an acknowledgment on astronomy
called "T Optical luminosity of Gamm@aay Bur st , the most explosive
asaceaut hor on the publication called AAThe Opt
Plane Correlations for More than 180 GamRey Burst Afterglows with SwifttUVOT, RATIR,

and the SUBARU Telescopeo. Hi s pasgetinvaivedf or Ve
with the different public health needs that involve the different animal species on the Island,
actively participating in the neprofit organization Horses and Ponies, whose purpose is to rescue
abandoned and mistreated equines. He-ioander of the | Have a Pet initiative established with

the purpose of raising awareness about the importance of caring for different species of animals to
maintain health in the community. His vacations are dedicated to working as an observer and
facilitator in a veterinary medical office.
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Chairperson: Dr. Angel Arcelay

Dr . Leonid Zotovds

9:0071 9:05 a.m. Vladlena Afanaseva Faculty of Natural Sciences of the Lomonos
Moscow StatéJniversity Branch Russia.

Relationship between LOD and ENSO anomalies
9:0571 9:15a.m. Oksana Batonova Leonid Chashkin National Research University
Higher School of Economics, Moscow Institute of Electronics and

Mathematics, Russia.

Digital processing of geospatial data, based on IT instruments of Ru
OsS.

9:1571 9:30 a.m. Andrey Borodin, Elina Boldova, Maxim Kosovich, National Research
University Higher School of Economics, Moscow Institute of Electror
and Mathematics, Russia.

Mobile Application Development
9:3071 9:35 a.m. Kroroshunova Darya, Facultyof Natural Sciences of the Lomonosov

Moscow State University Branch, Russia.

Changes in the distribution of glaciers in the modern climatic era an
relationship with the rotation of the Earth.

9:3571 9:45 a.m. Ivan Gevorkov, Aleksandr Osipov National Researcbniversity
Higher School of Economics, Moscow Institute of Electronics and
MathematicsRussia

Methods of Structuring and Indexing Information in the D
Base on the Example of Crawlers.
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10:007 10:05 a.m.
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10:157 10:20a.m.

10:157 10:20 a.m.

Ekaterina Shalina, Moomin-Troll School, Moscow, Russia

Study of the group of selections star from the catalog of the astrome
space Gaia mission.

Dmitry Dubina, National Researcbiniversity Higher School of
Economics, Moscow Institute of Electronics and Mathematics, Russi

Software module for processing the EEG signal for the software
hardwareComplex.

Dr . Juan F. Arr a
Puerto Rico-Dominican Republic

Marisol Alape Toro, PetraMercado Bougart, Humacao, Puerto Rico

The Development of A New Era: Personalized Medicine And Stem (

Bryan Aponte Caraballo, CIMATEC, Caguas, Puerto Rico

Developing A NewTlechnique for The Detection of The Bacteria E. cc

Adrian Escalera Rivera, CROEYV, Villalba, Puerto Rico

PreDiagnosis of Chronic Stress Related to Increased Cortisol Level:
Layla E. L6épez Morales,CIMATEC, Caguas, Puerto Rico

Lack of Sleep and Its Effects on Students Academic Perform:

Learning Abilityand Memory

Normarie Martinez Flores, CIMATEC, Caguas, Puerto Rico

The Effects of Household DetergensPlant Growth

Abraham E. Mejias Ortiz, CROEV, Villalba, Puerto Rico

Innovating Special Minds
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Exiel Rodriguez Colon,CIMATEC, Caguas, Puerto Rico
Identification and Insolation of Fungal Endophytes in Medicinal Plan
Carolina I. Ferrer Angulo, Academia Maria Rein&gan Juan,

Puerto Rico

Regeneration of the Liver with Stem Cells

Maria A. Jove Valero, Carolina Lépez Caraballo, Colegio
Puertorriqueiio de Niflias, San Juan, Puerto Rico

Brain-gut microbiota interaction: therole Bf colii n Al zhei 1
Disease

Carlos Lopez Valcarcel, CIMATEC, Caguas, Puerto Rico

Making Tax Season in Puerto Rico Woilfyee

Gabriela Molina Rodriguez, CIMATEC, Caguas, Puerto Rico

Determining the optimal placement for muscle sensors on amputees
as part of a costffective rehabilitative device

Briana G. Pérez LopezUniversity Gardens High School, San Juan,
Puerto Rico

Relationship of Tabacco Use in Children and the Developofent
Cerebral Endovascular Aneurysms in Adulthood

Eva MendezAstwood, Colegio Cardenal Sancha, Santo Domingo,
Dominican Republic.

How Chromosome#ffect PhysicalSexualCharacteristicen People

Yanira Nufiez Ramirez,Instituto San Juan Bautista, Santo Domingo,
Dominican Republic

Adverse Effects ohlemtuzumalinfusion in patients with
Active RelapsingRemitting Multiple Sclerosis
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Jorge Vazquez Cruz,Colegio La Altagracia, San Francisco de Macol
Dominican Republic

How has Pal eocli mate affected

Deborah Wu Ramirez, San Juan Bautista Institute, Santo Domin
Dominican Republic
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Alexander Zambrano Tapia, CIMATEC, Caguas, Puerto Rico

Acidic Rain Impact and its Prevalence Over the Years in USA Territ
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LOD and ENSO anomalies o @ e T
V. Afanaseva, Moscow State University M.V. Lomonosov, Moscow, Russian Federation.. O. Marchukova, Branch Institute of Natural and
Technical Systems. Sochi, Russian Federation.. L. Zotov. Sternberg Astronomical Institute Moscow University. The Higher School of
Economics University, Moscow, Russian Federation

Abstract

In 2016, after a strong El Nifio event, the Earth began to rapidly accelerate. Earth's rate of rotation and the equivalent length of day (LOD) vary in
response to a wide range of geophysical processes [1]. The atmosphere has an influence on the Earth's spin rotation, by the exchanges of angular
momentum between the solid Earth and the atmosphere. The oscillation amplitudes grow exponentially with altitude in the rarefied gas. The exchanges
are generated by atmospheric tides and also by winds and global circulation currents in the atmosphere. The atmospheric interactions also have
timescales of years, as in the case of El-Nifio—Southern-Oscillation (ENSO). The purpose of our work is to analyze the LOD. ENSO anomalies and
identify possible relationships. The topic is underdeveloped and at the moment is advanced in the scientific community.

Results Data and Methods

For this study., we used data of average monthly LOD values. Nino3.4,
NAO, SOI and AMO indices, taken from IERS and NCDC websites.

— kgmmg«& 5 Software, used in our research, - Matlab, STATISTICA.

Conclusions
The monthly average LOD anomalies were calculated for comparison with
the HadISST SST anomalies in the Nino 3.4 index, excluding the seasonal
trend. A graph was created for comparing the monthly average LOD
anomalies with and without excluding the trend seasonal and the monthly
average SST anomalies in the Nino 3.4 index with the exclusion of the
seasonal trend according to HadISST data (Fig. 1). The graph shows the

: ‘;’“_ el i S e i ) coincidence of LOD peaks with the Nino 3.4 index in 1983, 1998 and
Figs1-Compatison:of monthly: mesn LQD, anomalies and, SST" aaomalics 2016. There may be interdecadal fluctuations that affect ENSO and LOD.
i secondingtotheNino 3:hmdex rom HIMISST dfa The wavelet spectrogram of the SOI index (Fig. 4) shows fluctuations that

occur every 10, 20 years. The same fluctuations, with a period of 20.8
years, were noted in the spectra of Nino 3.4 and LOD (Fig.5). Also we
looked at the NAO index. Although the North Atlantic is far from the
ENSO region, there are suggestions that they have close ties. The graph
(Fig. 2.) shows that since 2000 there has been a whole series of negative
NAO indexes. which reached its peak in 2016. Coincidence? We don't
think so. The graph (Fig. 3) shows the AMO in relation to the global water
temperature. It can be seen that the fluctuations occur in a sequence of
about 60 years. In 2016, there was a peak in temperature and at this point
in time. in accordance with the previous fluctuation, the temperature
should go down. This may indicate that the pace of global warming will

T 1 t 1 t t U —y t : "t
jgse: {890 .A0:  ilReg gSson wiBeor ESO|| Y2000% jac80, slow down. There is an assumption that LOD and ENSO have a 20-year
Fig. 2. Integrated NAO index without linear trend periodicity of oscillations and may be related to Sidorenkov's Theory [2] of
o8 AMO : : : the relationship with lunar precession. Our research indicates that all global

Global temperature anomaly fluctuations are interconnected. However, this remains within the
: : L framework of theory and requires more careful study.
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Andrey Borodin
Maxim Kosovich
Elina Boldova

Development of a cross-platform application to assist in the treatment of eating disorders.

Borodin Andrey, Higher School of Economic, Moscow, Russia

Kosovich Maxim, Higher School of Economic, Moscow, Russia
Boldova Elina, Higher School of Economic, Moscow, Russia
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environment and the expansion of the use of d(an urbmlagl(s at the muwmzl level, the use of innovative methods in the management of georisks
and environmental monitoring. The resource sector is of particular importance here, since subsurface use and enevgy enterprises make up a
significant share of the country's production capacity and budget formation. Of great importance here are the programs of "Intelligent Mining
Production”, where control is carried out remotely or completely automatically. Another important vector here is the development of technolagies,
taking into account the import substitution strategy in the field of geoinformation systems and technologies - in the context of its implementation, it
becomes important to explore the possibilities and advantages of domestic operating systems on the example of Alt distributions based on the
formation of a technical application and processing of multi-format geospatial analysis data on open-pit mining objects.
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Kroroshunova Darya,

ANTARCTICA GLACIER DISTRIBUTION ON THE EARTH
ROTATION RATE DURING MODERN CLIMATIC ERA

ULBR[GH'l‘ INFLUENCE OF CHANGES IN THE GREENLAND AND

CITIZEN
DIPLOMACY

D. Khoroshunova, Moscow State University M.V. Lomonosov. Moscow.
Russian Federation; O. Marchukova, Branch Institute of Natural and
Technical Systems, Sochi, Russian Federation

Abstract
The data of the GRACE and GRACE-FO satellites
register anomalies of the Earth's gravitational
field (mass anomalies), including using them to
determine changes in the mass of ice on the
planet. For the study, monthly grids of arrays
TELLUS_GRACE_L3_CSR_RLO6_LND_v04 were
taken, which contain recalculated anomalies of
the Earth's gravitational field into an equivalent
water thickness. Based on these data. the impact
of the degradation of the Greenland and
Antarctica ice cover on the change in LOD
(length of day) is considered.

Liauid Water Equivalent Thickness (m) 20025 Llauid Water Equivalent Thickness (m} 201746
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Antarctica (green line) in gigatons from 2002 to 2021 according to GRACE
and GRACE-FO data from the JPL RLO6Mv2 and liner tred (red line).
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Conclusion
The Greenland and Antarctica ice sheets have undergone marked
changes over the past two decades as a result of the global
1 warming effects. The liquid water equivalent thickness of
Greenland and Antarctica has increased by one meter in average

0 ’\ from 2002 to 2017. Using the GRACE and GRACE-FO data sets

=

the obtained results are demonstrated that Greenland Mass linear
trend is -2719 Gt/yr and Antarctica Mass linear trend is -1448
Gt/yr. The contribution of the linear trend to the total dispersion

variability is large and amounts to 98%. After the trend is
‘[ removed, annual fluctuations remain that are in-phase with

o

—_
°

,’ 08 changes of the length of the day (LOD). The post-glacial uplift
250 I ! model indicates that the Earth's compression (J2 ) should
_((2]”;"‘1:::;;‘“ 0 decrease, so the length of the day should become shorter by
—LOD hundredths of a millisecond. However, after 2005 the situation
was changed: the Earth's compression began to increase, and the
-500 d v T T T T -13 length of the day began to grow. This is due to global warming
12002 12005 12008 12011 1204 12017 12020 trends, including the melting of the glaciers of Greenland and
MonthlylaveragepyaieslofiiObland|Creeniandimass Antarctica, whose melt water, entering the ocean, changes the
with the exception of a linear trend N R N
redistribution of masses on Earth.
03 LOD changes caused by J,
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g MIA, METHODS OF STRUCTURING AND INDEXING inForviaTion |- ULBRIGH

LY/ Hocorami omparemmi e IN THE DATABASE ON THE EXAMPLE OF CRAWLERS o
Ba.n2 (TexHsecKmt yHusepcuTer)

Inctroduction
Authors: The Internet is a source of a huge amount of information and every year information becomes more and
Gevorkov 1.S. MIEM HSE more. While you need to get information about a single object, then the manual extraction time will be
Osipov A.S. MIEM HSE insignificant, but when you need to get data about a lot of objects or it needs to be done regularly, the time
increases many times. To solve this problem, you need to write a program that automatically crawls all the

necessary pages of a site and takes the target data from each page. In our case, these are the technical
characteristics of various aircraft.

Tools

One of the most popular tools for web scraping is the Scrapy framework. It allows you to access the web page Requests
and then extract the necessary data from the HTML code using XPath / CSS queries. Another frequently used

tool in web scraper development is “Requests” library in combination with “Beautiful Soup”. With the

first library, you can download a web page from the Internet, and with the help of “Beautiful Soup”, you

can further parse the HTML code.

Results Conclusion

Created a structured fiatapase, automatically populated from Python is very useful instrument for working with data. There are a
the Internet. Information in the database can be automatically

: lot of embedded instruments for scrapping unstructured data.
updated at any time.
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Abstract

Technology has become an undeniable advantage to medicine, which we've learned to utilize throughout history to our power. This investigation aims to propose a new approach consisting of the use of the genome sequence
to create a drug design to them and using stem cells in the process of testing the drug to ensure the patients' safety; evaluates its effects and determine whether it should be developed. The condition of interest will be targeting

cancer To develop this research it took 11 rof

renc

U

g the 2018-2022 timeline with keywords that were nec

ary to find the exact information. Implementing this new approach would bring an end to a never-ending

cycle of unnecessary drug use, as well as animal testing. The economic industry would also benefit from this since the funding that goes towards animals in research would be less and with this alternative possibly becoming the
new normal the numbers would keep dropping in the scientific field. Medicine constantly evolves and it's up to us to decide how we want to innovate change.

Introduction

= Over 100 million animals get killed because of animal testing, yet we
continue to ignore this issue while having solutions at reach

= Before being able to use an animal in research, you need to identily
what snimal is the fit for your research and follow certoin regulations
by The Animal Welfare Act (IACUC) and The In tional Al
2nd Use Committee (IACUC in which they do their best 1o ensure the

animals' wellbeing in research, some examples would be examining

where the animal would be living and making sure that they get
checked by velerinarians provided by the MACUC. However, The
Animal Wellare Act excludes %95 of the anmals used for testing

= When testing on an animal, they force them to inhale, eat or inject
substances to see their reactions while on most occasions they hear
other animals suffer that causes high levels of stress leading them to
possibly mutilate themselves. After monitaring and some mare testing,
they kill the animal 0 see the nheir tissuss and organs.

research, most of which
mans. Yel the biggest funder
of researeh in the U.5., the National Institutes of Health {NIH) spends
nearly half its annual budget on animal studies. That's $19.6 billion
down the drain every year.

s for b

e
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Figure 3. Process to develop personalize medicine.
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For a development of a new drug, it needs to be tested for it to be safe, which is why they
test on animals. Something worth mentioning is that animals used in research doesn't limit
to scientific use, they're also used for testing vaccines, cosmetics, pesticides, industrial
chemicals, and so many others. We started from no testing to animal testing, but we can
take a much safer and healthier approach thanks to todays' acvancements in technology
and brilliant scientists. This new alternative would be isolating the patients’ stem cells and
treating them with “reprogramming" factors until theyre able to produce a variety of cell
types in which you could test the safety and efficiency of the drug in development

When targeting cancer cells for example, there are two ways personalized medicine can
interfere. For medicine to be personalized the patient needs to have access to health care,
this will lead to an ongoing cycle to obtain the necessary information. The Immunotherapy
and Pathway-based targeted treatment submits the patient through a tumor cell extraction
that leads to tumor biomarker studies, meaning, there will be a tumor genetic test that will
help doctors choose an accarding cancer treatment based on your results. From there on

Future Works

Making it accessible for others to study how genomics are
used in personalized medicine, especially o those in Latin
America.

Explore the types of genome mapping
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Discussion

* When in critical health personalize medicine is a more precise way to treat a condition.
The drug will be developed with the genome's individuals’, and it will test on their own.
Alter this, a detail examination must be done lo see how the individual response to the
treatment. The graphics presented can help us understand and visualize how stem cells
would be tested on, the percentage of animals used in research, and the process behind
the making of personalized medicine. We can conclude that, in order to save a life, we
shouldn't take a life when it's something completely avoidable.
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Abstract
Worldwide we can see how the bacteria E coli {Escherichia coli) affects many people and can even lead to their death if the bacteria are consumed. The symptoms will cause diarrhea, urinary tract infections, respiratory illnesses, and
bloodstream infections. Also, £ coli affects the red blood cells; therefore, the blood, followed by people's hemoglobin. This research aims to develop a new method for identifying bacteria using luminol to determine the presence
of coliform bacteria such as E coli. For the performance of this test, it is necessary to create the mixture with luminol used in forensics to determine the presence of blood, which cannot be seen by the naked eye at a crime scene.
Luminol is a chemical compound that, when mixed with other substances, causes a glowing effect, but this glow is not visible to the human eye. The gloss effect will be visual if a catalyst is used, and it will react much faster. The
investigator will use the hemoglobin from the bacteria as the catalyst for the mixture of the research. If the expected result is obtained, a new method of identifying bacteria will have been created, and it will help in the mass harvest
of agricultural products, significantly reducing diseases and loss of products around the world.

Introduction
= This research seeks Lo see il we can creale a new method Lo
identify E. coli bacteria through luminol as the main
component. Luminol is a chemical compound that, when
mixed with other substances, causes a glowing effect, but
this glow is not visible to the human eye.

The gloss effect will be visual if a catalyst is utilized, reacting
much faster. The invesligator will use Lhe hemoglobin lrom
the bacteria as the catalyst for the mixture of the research.

Figure 1. The L. cali 5acteria can cause Siarrhes, respirstory ilnesses, urinary va
it somes outof the digenv tract. K lso
il the 5

i are found in th

Results

= The pathogenic E. coli divides into pathotypes, and among them, there are six
characterized by being associated with diarrhea and are known as diarrheagenic E. coli.
We will be working with Shiga toxin E. coli (STEC), and this is the most common among
the six pathotypes since it transmits through the ingestion of all kinds of food, which
significantly can affectthe state of human’s society around the world.

W

Figure 3. Luminol 3D structure.
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Figure 2. Research process.
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Discussion

= One of the few reasons for not experimenting was the lack of sources like not having the correet
laboratary and the quantity of maney needed to comolete it. To conduct this research, the researcher
will have to buy all the materials and maintain the security measures when managing the bacteria and
the luminol for its irritating effects when tis not handled correctly. The most critical materials to prevent
any damage to the scientist are the robe, gloves, and an open area or a gas extractor because if the
luminol touches any part ot your body,  will burn it. Also, # the scientist inhales it in its solid form, he
can gel respiratory problems. After collecting and analyzing the data, the researchers will conclude that
the hypothesis is supported if the E. coli bacleria glow using the luminol chemical compound. In
addition, evidence will support that many lives can be saved, and the economy around the world will be
better if this new method of identifying bacteria has the result we desire.
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In this descriptive research, it was proposed to use data from existing studies to deduce if the poss

Abstract

lity of designing a pre-diagnosis of chronic stress from a questionnaire containing the symptomatology of this pathology and

unbalanced cortisol levels was feasible. Three investigations were analyzed, which were presented by different associations and universities. They found a close relationship between adrenaline produced in the adrenal glands with
cortisol levels and questionnaires administered to samples to estimate the levels of chronic stress produced in designated populations. By correlating all the data revealed by the research analyzed, it was possible to agree that
when a person has high levels of adrenaline, they will also have abnormal levels of cortisol, as both hormones are produced in the adrenal glands. After a qualitative analysis of the stress-generating markers, the methods of their
measurementand their effects, it can be concluded that the capacity to generate a non-invasive pre-diagnosis to measure high or low cortisol related to stress as a pathology is relatively high.

Introduction

From the beginning, neuroscience has aimed to seek answers
to pathologies, which certainly do not satisfy the skills of those
who develop them. Combating disorders that affect a high
percentage of the population is causing the use of research for
the development of new t Sophisticated g
and methodologies are asked daily for the follow-up of these
therapeutic targets, which causes the constant spread of the
neuroscientific field. In one way or another, these deficiencies
caused by an imbalance in our system, are causing the increase
in mental illnesses in the population for this reason, the
research is aimed at designing a pre-diagnosis of chronic stress
related to its symptoms with the increase in cortisal.

Figure 1. Route o
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Results
A questionnaire was designed in Google Form according to the most common
symptomatology related to stress. The data that will be gather from this could lead us to
infer that any test containing symptoms, in this case of chronic stress, is useful for an
accurate diagnosis.

o you experience any of theze symptoms frequently? *

[E—
e pain
Tiodacea

O

Figure 4. Molecular structure of Cortisol. Cortisol is
O redormasseacyes an essential hormone and has a wide variety of effect:
on most tissues in the bady. It is particularly important
through its gluconeogenic in coping with
mental or physical stress such as
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Figure 3. Questionnaire. Consist of 1
question and 15 symptoms assaciated with
chronic stress.
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Discussion

There has been a great deal of research related o the study of the interaction between the
neurological system and mood states such as stress, so the desire to continue to address these
problems as quickly as possible has led 1o more swudies using research as the primary method.
sive methiods of measuring stress exist, bul nol a non-invasive cne with the potential o be as
ctive. By designing and practicing a questionnaite containing chronic stress symptoms and saliva
samples, the efficacy and feasibility of this approach will be determined. The hypothesis was accepted;
it is possible to infer a relationship between all biomarkers of the stress respanse and the symptams
experienced by the patient, Finally, a questonnaire was created, where ten were chronic stress and the
other seven were any other symptoms. To ignore what such a disturbance is causing in our society
would be entirely unwise, and thersfore, going beyond observation will provide us with the moral

knowledge to further pursue our gaal
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