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Purpose

This study is a continuum of the initial dental screenings
provided at the CUNY Graduate Center's Wellness Fair in
spring 2018. A new cohort of dental hygiene students
provided this second annual dental screenings in April 2019.
In addition to the dental screenings, each participant was
asked questions related to their oral hygiene and dental
hygiene students conducted an intra-oral inspection.
Following the dental screening those participants who
made an appointment received complimentary care at
NYCCT’s Department of Dental Hygiene Clinic. This study will
further continue to allow Dental Hygiene faculty and
students to improve accessibility and strategies to increase
public awareness of services, access to care and patient
recruitment opportunities. CUNY Human Subject Research
Exempt Status granted by the University Integrated
Institutional Review Board (IRB); file #2018-1000.

Materials & Methods

Dental hygiene students and faculty performed in excess of 62
dental screenings. Participants filled out a consent form prior to
being screened that included information such as name, date of
birth, phone number, address, email address and some general
guestions pertaining to their most recent dental exam, their
current oral home care and whether they have dental insurance.
Following IRB approval, this data was analyzed to determine the
participants’ demographics, oral healthcare history and intra-oral
Inspection.
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Of the four participants surveyed who completed their dental
treatment, 100% stated that they were satisfied with the services
that they received, would return to the clinic in the future and would
recommend NYCCT’s Dental Hygiene program’s clinic to their friends
and family. All surveyed respondents stated that they made their
dental hygiene appointment as a result of attending the free dental
screening at the CUNY Wellness Festival.

According to the information collected at the Wellness Fair, most of
the participants were between ages 30 and 39, which is 52% out of
the total amount of participants. 34% were age 20 to 29, and 23%
were age 40 to 49, the rest were 50+ years old.

78% of the participants are insured.

43% of participants had their most recent dental visit within the past
vear (2018), 25% this year and 24% prior to 2017.

According to the research most of the participants brush twice a day
and believe that they brush correctly. However, during Phase Il of
the research, it was evident that all the 4 participants received an
adult referral form for the treatment of more than 3 caries lesions. It
made us come to the realization that patients’ perception is not the
same as the patients’ reality. And we must devote more time to
patients' education during dental hygiene visits.

Conclusions

The remaining participants from the CUNY Wellness Festival Dental
Screening were contacted and offered complimentary dental
hygiene services at NYCCT’s dental hygiene clinic. Patients will be
treated over the remainder of the Fall 2019 Semester and
throughout the Spring 2020 semester. As part of our ongoing
research, we have determined that many of the dental screening
participants have dental insurance coverage. However, the greater
part of the population does not practice routine dental prophylaxis
which is recommended at 6 month intervals. Therefore we are
considering to host a dental screening and a tooth brush sale at
NYCCT in January/February of 2020. It is essential to increase
awareness among NYCCT students, faculty and staff, to free dental
hygiene care. As dental health professionals, we strive to improve
patients’ understanding of dental hygiene care importance. We
believe that our research will contribute to patients’ oral health
education.
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Abstract

This project is conducted to see the top factors that
influence the Violence Per Population using
Communities and Crime Unnormalized Data Set
collected in 1995. The method we used is Lasso
Regression. Linear regression is not used in this
project since it is not able to select the variables
and answer the proposed question . All the
required calculations and graphical displays are
performed using the R software for statistical
computing.

Introduction

Lasso stands for Least Absolute Shrinkage and
Selection Operators. It performs both variable
selection and regularization to enhances the
prediction accuracy and model interpretability.
Variable selection is to select the most influential
subset from the data model which these variable will
give more accurate result for the calculation. The
coefficients which tend to be zero are less significant
therefore we will eliminate it. The coefficient of
variables in lasso regression follows from the
equation given below:

3lasso = argmin |ly — XBII3 + A37_,|B;]

peRP
= argmin |ly — XBII3 + 28Il |
LeRP Loss Penalty

In this equation, y is a response vector, and X
represents the predictor variables. (lambda) is the
tuning parameter that controls the strength of the

penalty and is the coefficient of predictor variables.

Method

The first of step of this project was using excel to
clean up the missing data. After the data was
sorted, it was transferred in .csv(comma
separated value) file. In Rmarkdown, data was
imported, then we performed Lasso Regression
to execute variable selection. We separated the
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dataset into training (used to adjust the
parameters of the model) and testing data( used
to provide an unbiased evaluation from the
training model) to compare their errors with each
other. After examining the Average Errors, we
were able to select the best lambda that yielded
the minimal error for the testing data set. For
such a lambda, the variables with non-zero
coefficients are supposed to be most influencing
factors.

Result

The following graph exhibits the global image of the
average testing and training errors obtained from
lasso regression.
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There is a overfitting whenever the testing errors is
larger than the training errors, meaning that the
classifier learn on the training set is too specific and
cannot be used to accurately conclude anything
about the testing data. When training and testing
errors come close, the model is more reasonable.

In particular, the model is optimally tuned when the
testing errors come close to training errors and both
approach zero.

The below graph is zoomed from the global image
graph.
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Based on the graph, the best lambda lies in the
interval [0,0.5] when the testing error is at its
minimal. By observing the plot above, we can see
that lambda at the value 0.4 gives the smallest
error. Thus we choose our optimal lambda to be
1074 since we initially define log lambda of 0.4 to
be 1074,

We picked lambda = 0.4 as it already gives us 6
variables with non-zero coefficients. In future
work, we will perform more precise analysis.

The table below demonstrates the variables that
survive after performing Lasso Regression at
Lambda equals to 1070.4. The larger the
coefficients, the more significant the variables take
role in the model.

Variable Names Coefficients

Percentage of kids born to 0.460599439

never married

Percentage of males who are 0.120516295

divorced

What are The Most Influencing Factors for The Crime Rates

Future Study

In the future, we will try to use Lasso Regression to
predict the influencing factors in broader fields
such as:

- Finance or economic related (predict the
variable has more contribution in the economy)

- Education (select the variable which causes
student to drop the college)

- Medical field (predict the cause of some
specific disease such as diabetes, or cardiovascular
related to health problems)

We will also do more detailed analysis and compare
the Lasso Regression with Ridge Regression, which
functions similarly but has different tuning
parameters.

Citation

1 UCI Machine Learning Repository, Communities and
Crime Unnormalize Data set, 1995 FBI UCR
https://archive.ics.uci.edu/ml/datasets/Communities+a

nd+Crime+Unnormalized

Race Black (percentage of 0.094210183
population that is Black.
Percent of persons in dense 0.087571993

housing (more than 1 person per
room)

2. Trevor Hastie, Robert Tibshirani, Martin Wainwright,
Statistical Learning with Sparsity The Lasso and
Generalizations
https://web.stanford.edu/~hastie/StatLearnSparsity _file

s/SLS corrected 1.4.16.pdf

Number of vacant households 0.065006117

3. Statistics Knowledge Portal, Statistical Discovery from
SAS, What is Variable Selection.

Percentage of households with | 0.064268353
public assistance income

Conclusion

- Lasso regression can set less influencing
variables to zero as lambda approaches infinity,
thus performing variable selection.

- Based on the result from Lasso Regression, the

in Violence per Population is the percentage of
kids born to never married.

most important variable that gives the most effect
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NERIORKCITY High Performance Facade Metrics, Closed Cavity Systems and Incentives in Context of Net-Zero Building

ABSTRACT

Curtain Wall facades -- modular enclosures of aluminum framing and with vision glass
and opaque spandrel infill -- have come under attack recently as inefficient in terms of
insulating performance and as a principal contributor to the problem of greenhouse gas
emissions related to buildings. But they are ubiquitous and the reasons for that are not
changing overnight. We need to understand how the curtain wall performs and how it can
improve to make buildings, especially tall urban buildings, more sustainable in the future.
We investigated the strengths and weaknesses of the curtain wall, especially the recent
emerging technology of Closed Cavity Facades with integral automated shades and
photovoltaic screening. These technologies control heat gain (which is the principal
environmental problem with the glass building) while reducing the need for artificial
lighting, and generating electricity.

In our research, we compared the U values and Solar Heat Gain Coefficient of the
conventional high-performance curtain wall enclosure with the Closed Cavity curtain
wall. We have also documented code performance requirements for facade insulation
and Solar Heat Gain, as well as targets set forth in incentive programs such as New
York’s Zone Green FAR Bonus program and the recently announced Climate Mobilization
Act (Local Law 97). Next, we evaluated the impact of the facade, specifically the

Closed Cavity Fagcade, on the metrics of the Net-Zero energy consumption commercial
building. This puts the relative importance of the facade system performance in context
for evaluating the life-cycle cost and benefit of the premium represented by the high-
performance curtain wall.

The Closed Cavity Facade can result in a 15% energy savings in annual energy use
compared to a conventional curtain wall. This significant energy reduction proves that
improving facade performance contributes to lowering a building’s carbon emission and
helps to reach Net-Zero. Achieving Net-Zero should mean compliance with new energy
laws of NYC, as well as creating more sustainable buildings beneficial for the world we
live in.
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CONVENTIONAL UNITIZED WALL PROS AND CONS

Pros:

« Can be installed quicker and easier because they are pre-assembled and glazed
in factory

« Cheaper labor cost in site

« Avalilability of various materials for the spandrel systems (glass, metal panels,
stone, terra cotta, etc.)

« High performance systems (thermal, air, water, dynamics)

* Minimizes site operations

» The fabrication process for unitized systems is more consistent

Cons:

« Can be expensive for low to mid-rise buildings

* Requires a highly skilled and experienced contractor to properly erect this system

High Performance Facade Systems
Laurin Moseley, Tasfia Amir, Rafia Amin, & Taylor Hernandez with Professor John Neary, AlA, LEED, AP
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CLOSED CAVITY FACADE PROS AND CONS

Pros:

 Blinds are protected in the cavity, and a low-pressure supply of dry, clean air
prevents condensation and dust
* The most significant benefits of closed-cavity facade (CCF) are the potential
energy savings due to the extremely low U-value and solar heat gain

* Provides the thermal advantage of an exterior operable shading device

without the high maintenance costs
* The facade prioritizes occupant comfort and reduces the energy demand and

carbon emissions of the building

|t can be installed in the same manner as SSF

Cons:

* Expensive compared to other curtain walls

Double-Glazed Unit (DGU) - A double-glazed unit (DGU) with internal blinds in the room and a high
performance low- E coating on surface #2. This is considered standard practice in most US cities
today and serves as a baseline.

Triple-Glazed Unit (TGU) - A triple-glazed unit (TGU) with internal blinds in the room and low-E
coatings on surface.

Active Wall® (AW) - A DSF consisting of a DGU on the outside and single glazing on the inside,
creating a ventilated cavity where blinds can be integrated and indoor return air passing through the
cavity of the DSF is ducted to the mechanical system.

Interactive Wall® (IW) - A DSF consisting of single glazing on the outside and a DGU on the inside,
creating a ventilated cavity where blinds can be integrated and air flowing from outdoors through the
cavity returning back to the outdoors via stack and/or wind effects.

Permasteelisa moisture-maintenance free Sustainability Closed Cavity Facade (mfree-SCCF)
- a fully sealed cavity with the same glazing and blind configuration as IW, with a very low volume of
clean, dry air supplied to the cavity to prevent condensation and dust with the cavity at all times. A
detailed analysis software tool, called DSCAT, was developed to design the air supply system in
order to optimally condition the cavity.

U-Value - The rate of transfer of heat through a building part.

Solar Heat Gain Coefficient (SHGC) - The fraction of solar radiation admitted through a window,
directly transmitted or absorbed, and subsequently released inside the home. The value is
between 0 and 1. The more solar heat is gained, the more value it has.

Visible Transmittance (VT) - The amount of light in the visible portion of the spectrum that is
transmitted through a window. The more daylight is there in a space, the higher the VT.
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REDEFINING GENDER CULTURE: A NEW PERSPECTIVE ON DRESS AND

IDENTITY
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Introduction

Recently, social and cultural changes have influenced the way individuals think,
whether it is culture itself, fashion, technology, or even gender. The impact of
this change, as well as future changes, helping one be more aware of what is
allowed and appropriate in conversations regarding a current shift, gender
identity and expression. Many no longer identify with “he” or “she,” or “male”
or “female” as their preferred pronouns. In New York City alone, 31 separate
categories have been identified by the New York City Commission on Human
Rights, and if one does not adjust to or incorrectly identifies and individual’s
gender, they will be fined. The purpose of this research is for us, as a society, to
understand more about the various types of gender identities, how individuals
preferred to be addressed, and the appropriate identifications. With the prior
knowledge of how dress and appearance cues were a way to help represent a

gender, how can that be used to help others be respectfully addressed or
identified?

Method

In regards to gender and dress, individuals all have different ways of thinking,
whether it is about what ones preferred pronoun is, one’s appearance cues,
how one dresses and/or should dress, or even look. To get a better
understanding, phenomenology was used which consists of 2-3 hr interviews
with participants, who will remain anonymous, but their responses to open-
ended questions will be labeled as a number (i.e. 001, 002, 003), without any
further personal information attached. Each response given from the
participants’ is being read, as data analyses was collected with the use of Van
Manen’s (1990) line-by-line method to help identify major concepts. Similar
responses are grouped together, which is being calculated following the inter-
coder reliability formula.

Conclusion

Prior to the realization and ability to self-express through dress, regardless of
gender, sumptuary laws had created barriers for individuals, as it prevented one
to stay within their social, political, and possibly religious hierarchy (Stone,
2013, p. 70). In recent times, each person has the ability to dress and present
themselves they see fit, allowing them to self-express, as well as show
individuality, no longer following the stereotypes created by society. After the
approval from IRB, and following Van Manen’s (1990) method to gather major
concepts from the interviews, this on-going research shows how each person’s
cognitive thinking on dress and identity is different.
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Literature Review

To understand the barriers of effective gender identification for those who tend to stray
from heteronormative labels, one can look to the words of Stoller and Oakley (1968 &
1970), “The theoretical construct appeared to escape the essentialism of ‘sex’ capturing the
way in which different patterns of behavior (and indeed bodies) as socially constructed,
rather than innate” ( p. ). A common thought process shared also by Haslanger (1995, p.98)
“They are casually constructed”. Which is to say while widely understood as a defining factor
of one’s identity, society is who has imposed the labels of who one is sexually through only
the look of one’s body, which is not in any way a complete look into an individual. This
thought process of society has increased the binary and many instances abusive treatment
of individuals who cannot conform to gender norms and stereotypes, such as transgender,
gender non-conforming, and gender non-binary individuals.

When looking at gender identity through the scope of fashion, one can see that many
contributions to fashion have been made through bending heteronormativity, like the use of
broadening shoulder pads in women’s suits beginning in the 1980’s, to the recent
popularization of young men wearing skirts, like Jaden smith for Louis Vuitton “Series 4”
Spring 2016 collection. The increasing of breaking down the barriers of dress for gender
expression have been continuous for many decades, and keep consistent with the notion
that fashion is the way to show one’s inside feelings to the world, one outfit at a time. In
Mary Ellen Roach-Higgins and Joanne B. Eicher’s work Dress and Identity, they explain the
use of symbolic interaction perspective of dress as it relates to identity, including writings by
“Stone (1962), Goffman (1963, 1971), Stryker (1980), and Weigert, Teitge and Teitge (1986)”
that also fit into the category of concepts. In relation to dress and expression of one’s self, it
is conveyed, “From the perspective of symbolic interaction theory, individuals acquire
identities through social interaction in various social physical and biological settings. So
conceptualized, identities are communicated by dress as it announces social positions of
wearer to both wearer and observers within a particular interaction situation.”

This can be broken down to mean that as one makes dress choices, they are not only for the
one who wears but the one who admires from afar or stares as the wearer passes on the
street. The social interaction of dress happens in multiple forms and overall, the wearer has
identities that are non-verbally communicated in each piece worn, such as gender.
Explaining the concept further, Roach-Higgins and Eicher wrote, “The identities for any one
person, including those communicated by dress are uniquely personal. They are at the same
time completely social because they are socially acquired “selections” from socially
constructed ways of attributing identities on the basis of social positions individuals fill.”
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Theoretical Framework

Stone’s highly-influential 1962 “Appearance and the Self” which first printed in Human
Behavior and the Social Processes: An Interactionist Approach outlined a process that
explains the role of dress in forming identities. The process entails four parts. The first is
labeled program, wherein people adopt dress intended to announce their individual
identity, both to themselves and to others. The individual then responds to the adopted
dress for its effectiveness in communicating the desired identity. The second part is review,
where the presented appearance is reviewed by others, who either validate or challenge the
program identity. Validation entails others attributing the desired identity to the individual,
while challenge entails others questioning whether the individual can actually claim the
desired identity. Thus, dress impacts the ability of an individual to lay claim to an identity
that, in turn, can impact an individual’s ability to perform roles in society.



https://www.bustle.com/articles/149928-the-evolution-of-androgynous-fashion-throughout-the-20th-century-photos
https://www.bustle.com/articles/149928-the-evolution-of-androgynous-fashion-throughout-the-20th-century-photos
http://www1.nyc.gov/site/cchr/law/legal-guidances-gender-identity-expression.page
https://www.trendhunter.com/trends/inclusive-fashion1
https://doi.org/10.1177/0887302X0502300203
https://www.bustle.com/articles/149928-the-evolution-of-androgynous-fashion-throughout-the-20th-century-photos
http://www1.nyc.gov/site/cchr/law/legal-guidances-gender-identity-expression.page
https://www.trendhunter.com/trends/inclusive-fashion1
https://doi.org/10.1177/0887302X0502300203

ABSTRACT

Long term intake of very high fat diet (VHFD) leads to the hormonal changes
causing simultaneous changes in the islets of Langerhans and adipocyte cell
size. The role of a High Fat Diet (HFD) and its direct correlation with regards
to health has become one of the most important subjects of our time. The
alm of this study is to analyze the effect of high fat induced obesity Iin

the male mice model by feeding some of them a normal chow diet (ND,
n=15) and the others with a VHFD (n=30) for 2, 12, and 24 weeks. Body
weight, food intake, caloric intake [fat (saturated and unsaturated), protein,
and carbohydrate], hormone levels (leptin and insulin), and islet of
Langerhans/adipocyte size were quantitatively recorded. In VHFD-fed
animals, body weight (as well as leptin and insulin levels, along with growth
In islet and adipocyte size) significantly increased within the first 12 weeks
and then plateaued with time. VHFD-fed animals consumed significantly less
food than ND-fed animals at all time periods indicating that it was the quality
of food, and not the quantity, which caused the increase in body weight. The
Increases in islet and adipocyte size in VHFD-fed animals were similar to the
analogous increases in hormonal levels (at 2 vs 12 vs 24 weeks). These
results, therefore, suggest that in diet-induced obesity changes, shifts in
hormonal levels works hand in hand with metabolic adjustments at the
cellular level to combat the effect of fat. Thus, mechanisms like hormonal
resistance, changes in adiposity, islet size and caloric intake with prolonged
exposure to high fat are probably defensive mechanisms employed to protect
against diabetes. In order to understand these complicated and nuanced
effects of high fat and to comprehend the underlying mechanism associated
with it, it is important to focus on long-term studies that emphasize the
synergy between cellular and hormonal changes in addition to an analysis of
iIndividual components.

MATERIAL AND METHODS

Animals

WT mice (n=45) of genetic background (C57BL/6J) were housed in a colony
room, with a partially revised light cycle of 14:10 (lights on 2300h and off at
1300h). Food and water were available ad libitum. Animals were 12-14 weeks of
age at the time of experimentation. All animals studies were conducted in
accordance with Guide for the Care and Use of the Laboratory Animals, using
protocols approved by the Institutional Animal Care and Use Committee at
Adelphi University.

Food consumption

A quantified amount of food (ND and VHFD) was given on a particular day of the
week and the remaining food was weighed every week. The amount of food
consumption was calculated by subtracting the amount of food given and amount
of food remaining in the cage. Caloric intake was calculated using the values
provided by the supplier (ND, kcal/lgm= 3.07, VHFD, kcal/gm= 5.24).
Physiological fuel value (kcal/gm)= Sum of decimal fractions of fat, protein and
carbohydrate multiplied by 9, 4 and 4 kcal/gm respectively.

Leptin and insulin Assay

Blood samples were then allowed to clot, centrifuged, and the serum stored at -20
C for leptin and insulin assay. Serum leptin was assayed by Enzyme Immuno
Assay (Enzo Life Science) and insulin with Radioimmuno Assay using RIA assay
kit (Millipore, LIPCQO). The Inter-assay precision% for leptin was 3.7-6.1 and
Insulin was 8.5-9.4 and intra-assay precision % 1.9-5.9 for leptin and 1.4-4.6 for
iInsulin.

Biopsy of different organs

Tissue of appropriate size was dissected out and wrapped in lens paper, marked
with a pencil and placed in formalin overnight. Next day tissues were placed In
cassettes and dipped again in formalin and then send to Cross Island
Laboratories for biopsy.

Statistical Analysis

Statistical analysis was done to compare levels of hormones, glucose, body
weight, food consumed, caloric intake and pancreatic islet's area among ND and
VHFD fed animals using ANOVA, JMP software, version 7, SAS Institute Inc.,
Cary, NC. Effects were considered significant at p< 0.05.

Long-Term Effect Of Very High Fat Diet To Study The Synergism In Hormonal

And Cellular Changes in Male Mice

Department of Biological Sciences, New York City College of Technology/CUNY, New York

Students: llhom Bakiyev, Bushra Miah, and Brian Holliday
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MICROPHOTOGRAPHS OF
PANCREATIC ISLETS AND
ADIPOSE TISSUE

Very High Fat Diet (VHFD)

What do the Findings of this Research
Say About Humans?

2 weeks

Scientists and researchers find the mice model to be a
convenient, important and relevant model in studies
because their genetic, biological, and behavioral
characteristics very closely resemble those of humans.
The results taken from experiments and research like
these can be used to mimic what happens in humans
and better understand human obesity and propose
solutions to obesity, diet or nutrition related issues or
diseases.

VHFD-fed organisms are obese compared to those
that are not on the VHFD. The impacts on glucose
homeostasis and insulin resistance increase with the
Increasing fat content that is fed to them.

VHFD feeding not only caused a significant increase In
Size, but also in the production of blood glucose at all
times. This effects how insulin removes glucose from Pancreatic islets stained with hematoxylin-eosin  stain:

the blood and into the cell for later energy and storage. Representative pancreatic islets from VHFD and ND at A) 2
weeks, and B) 24 weeks. Note the increase in size of the islets
which increases in time.
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RIA. The values are expressed as absolute numbers. The VHFD fed mouse showed significantly higher levels of insulin (p<0.0001) than ND.
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Adipocytes stained with hematoxylin-eosin stain: Representative
adipocytes from VHFD and ND at A) 2 weeks, B) 24 weeks. Note
the increase in size of adipocytes which increases in time

SUMMARY AND CONCLUSIONS

1. There is a steep rise in body weight in animals fed on VHFD for 12 weeks . The increase in body
weight then plateaued (% increase in body weight). Food intake was lower for VHFD animals than HFD
although the caloric intake was higher.

2. The increase in glucose, leptin and insulin levels increased in VHFD till 12 weeks and then plateaued.
However, in ND there was only a slight increase over the time period studied. The increase in glucose level
was much controlled in the first 2 weeks in VHFD animals due to the sharp increase in insulin and leptin
levels. Animals in VFHD diet were not diabetic (below 240mg/dl). With time, animals developed
hyperinsulinemia and hyperleptinemia resulting in diabetes and probably became insulin and leptin resistant..

3. There was an increase in size of the islets of Langerhans and adipose tissue throughout the time period
In VHFD not for ND. The increase could be due to hypertrophy, hyperplasia, cell replication. The increase Iin
the islet size was probably a compensatory mechanism to combat insulin deficiency. Glucose acts on the
Islets growth (beta cell) which secretes insulin. Insulin in turn causes increases in the islets mass. Therefore,
the two major factors that affect the islet size are glucose and insulin. The cumulative effect of glucose and
Insulin shows a drastic increase in the islet size although glucose and insulin do not rise proportionally.
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Abstract

Hybrid Green Technology Systems for New York City Roof Tops:

Climate change is a reality which we can no longer ignore. As a response New York City has set some of the most stringent energy code regulations in the nation. In 2019 the Mayor’s office of Sustainability released an initiative to reduce
carbon emissions by 80% by 2050. In order to meet this goal, the new building codes stipulate that all new buildings must include green technology. The issue however iIs how can we maximize the limited space we have available within
the urban environment and how can designers and builders develop feasible solutions for developers and owners. | intend to explore the possibilities of maximizing rooftop space by creating hybrid green technology solutions for New York
City rooftops. Green roofs and solar energy are both proven to be efficient and sustainable solutions. The issue however Is that both technologies occupy the same space and therefore in conventional practice, are mutually exclusive. The
challenge 1s how to make these and other technologies work in unison within the same roof real estate. With the development of new fully translucent solar cell technology, components of natural light that are not used for the generation of
electricity can now be harvested for other purposes. By installing these types of solar panels on a canopy system which are mounted above a roof’s surface, the roof can then be used perhaps for a green roof. With the combination of solar
electric onsite generation and the thermal insulating benefits of green roofs, homes, buildings, and factories can significantly reduce their energy consumption and therefore decrease their dependency on fossil fuels. With the successful
combination of solar energy and green roof technology, buildings can now move closer to meeting the new energy code requirements while also reducing their carbon footprint.

* Solar panels are used to
transform sunlight into
electricity

e Solar cells convert the energy
From photons into electricity
 An inverter is used to change
The DC power into AC power

* |tis aracking system used to
mount solar panels above

the roof’s surface

 Allows the roof’s surface to
remain usable while still
harvesting power from the sun

What is a Green Roof?

What are the benefits of
A green roof?

TRADITIONAL ROOF

e

Climates.” Buildings, Vol. 7, no. 2, 2017, p. 30.

www.wildflower.org/plants/result.php?id plant=CAIN2.

Q/Watts.” PVWatts Calculator, pvwatts.nrel.gov/pvwatts.php.

Mahmoud, et al. “Energy and Economic Evaluation of Green Roofs for Residential Buildings in Hot-Humid

Zhao, Yimu, et al. “Near-Infrared Harvesting Transparent Luminescent Solar Concentrators.” Advanced
Optical Materials, vol. 2, no. 7, 2014, pp. 606—611., doi:10.1002/adom.201400103.

“Plant Database.” Lady Bird Johnson Wildflower Center - The University of Texas at Austin,

e Solar panels that are translucent and allow light to pass
though while still generating electricity.

* A new technology called transparent luminescent solar
concentrator (TLSC) which are made with organic salts
absorb non-visible ultraviolet and infrared light.

 Sunlight is guided to the edge of the panels where
conventional solar cell technology is used to then
convert it into electricity

Green Roof Plants

Using Only Solar Energy

4
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Real World Scenario

Using Solar Energy Plus a Green
Roof
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Why do some people heed evacuation orders given before an impending Survey Implementation-Phase 2

major disaster such as a hurricane, while others do not? Failure to comply
with departure instructions puts the individual at personal peril, as well as Professors and students involved with this project
the first responders responsible for rescue and evacuation during those will visit the sites hit by natural disasters to conduct
dangerous times. For example, during Hurricane Sandy in New Jersey,
2% of people refused to evacuate their homes, whereas during Hurricane
Rita In the Gulf of Mexico, 53% of people disobeyed orders to
evacuate. The purpose of this research Is to begin the process of
Investigating the psychological factors that contribute to individual

o _ National Preparedness Results
Interviews to assess various factors that prevent or Legend: Gray = 2017 NHS: Blue = 2018 NHS

discourage people from evacuations. The study will

Taking Action to Prepare for a Disaster

38% 51%
bl

26%
18% |_¢

Include observation, participant observation and
face-to-face interviews on sites.

81%

51% ﬂ 49%

differences in disregarding evacuation orders. A hurricane preparedness 0% e 20% wi L 5% |_oe=¥ wn |7
- - " " Gather supplies to Talk with oth Seek information on Participate in an
questionnaire was developed using rational methods to assess the ast3ormoredays ongettingprepared  meefing/raiing e tanas emergency drll emergency plan

psychological reasoning behind why people overlook precautious
warning. When completed, the survey will be administered in person to

Perceived Preparedness for a Disaster

Disaster Preparedness Influencers

- - - - Hurricane Preparedness Survey
future hurricane victims at disaster response centers. 43% 98% Stage 1: Pre- Stage 2: Stage 3: Stage 4: Stage 5:
contemplation Contemplation Preparation Action Maintenance
| have NOT | have NOT | have NOT | have been | have been
1 Before this hurricane, approximately how many hurricanes have you experienced? 0% | — R e prepared, and IDO | prepared, but | DO prepared, but| DO prepared for the preparing for
: » app y y y P - NOT intend to intend to prepare in intend to prepare in last year. MORE than a year.
0 Awareness of Information Risk Perception prepare in the next the next year. the next six months.

1 - 4 hurricanes on Disasters of any Disasters year.

26%

5 -10 hurricanes

More than 10 hurricanes %ﬁm 440/0 @ 47 0/0 17% 17%

R =

0
2. Were you aware of hurricane warnings before the storm? 43% | o 42% | — 11% e 19% 15%
(v
Yes No Disaster Experience Prep?;?t;r;::t::;icacy www.fema.gov 12
3. Were you informed of the evacuation level for hurricane storm surge?
es No 11. Circle all of the following ways you used to learn about the hurricane.
. TV
4, Did you have a plan in place if an evacuation was ordered in your area? Z. Radio
c. Newspaper
Yes No d. Hearing from other people
e. The internet
5. Did you have the following supplies ready for use in case of a hurricane? £ Social media
A. 3 day supply of water Yes g. Other methods
No
B. 3 day supply of canned / non perishable food Yes
No 12. Did you planned multiple evaluation routes and plans?
C. 3 day supply of medicine / first aid kit Yes No
D. 3 day supply of warm / extra clothing Yes No Yes NO
E. Battery operated flashlight Yes
M ethOdS No 13. Did you have an emergency evacuation plan for staying in touch or getting messages to family and friends?
F. Battery operated radio Yes
No Yes No
G. Extra batteries ves 14. Is your homeowner's and flood insurance up-to-date?
Survey Development-Phase 1 No
Y N
6. Does your home have storm proof windows or hurricane shutters? = °
] ] ] ] 15. Is your homeowner's and flood insurance sufficient to replace your home and belongings if they are damaged or
Development of the questionnaire began by reviewing relevant Yes No destroyed?
media reports regarding past hurricane evacuations. The 7 Did you lose power after the hurricane? ves N
questionnaire was developed by generating and linking potential Cor " 16. Have an inventoried your property and belongings?
survey questions to explanations and rationale given from Ves No
intervieWS Of disaster ViCtimS WhO ChOSG to Stay and thOSG that 8. Do you have a built in or portable generator in case of a black-out?
] ] ] 17. Do you have copies of your insurance policies, household inventory, and other important papers as well as other
choose to leave. Several types of questions were included in the Yes No valuables in a safe place-- one that’s waterproof and fireproof?
questionnaire. The types of questions included were dichotomous y N
_ _ _ _ _ _ es 0
quesnons’ Open_ended ques’uons’ mu|t|p|e cnhoilce ques’uons’ rank- Q.. How severe was the damage to your home from the hurricane?
order questions and rating Scale questions. --hese Inltlal questions . ) . . : 18. . Do you know how to turn off your utilities (electricity, gas and water)?
were reviewed and ed Ited to be Clear, COnCiSG, and d | rect. No damage Very little damage Damaged  Verydamaged Extremely damaged Yes NoO
10. Did you have to evacuate your home because of the storm?

Yes No



A guantitative survey study of a cohort of 12 Human
Service (HUS) Department Interns iIs proposed to assess
the readiness and needs of HUS students during their
Internship semester. The data yielded from this study will
help the HUS Department-specifically students and
Instructors from the HUS 1203 Human Seminar Course-
understand what skills and abilities are needed to prepare
HUS Students for professional internships dealing with
persons coping with substance abuse and addiction.

Substance abuse and addiction are major social Issues that
afflict millions of people and interrupts the lives of their
families and friends. The definition of addiction and
improvement varies from person to person. An individual’s
viewpoint on addiction comes from their experiences,
environment, family history and more. Substance abuse and
addiction occur everywhere. Through professional internship
sites to work with persons with substance abuse issues will
give the interns the opportunity to obtain the knowledge and
their attitudes regarding working with this population. Student
Interns will acknowledge the perception of a world where
using and abusing substances have critical consequences and
allow them to explore the various technigues and methods of
each therapist. Another main reason Is student interns
experience Including learning to be in the professional world
and conduct themselves properly in a professional setting. In
order to gain all these crucial knowledge Human

Services Department students at City Tech needs to have
substantial skills and abilities to prepare themselves to work at
professional internship sites. By conducting this research, we
will be able to learn and comprehend the essential skills
needed for student interns to prepare to work with this
population in the fields. This research has approved by the
Human Services Department chairperson of the college at
New York City College of Technology.

at Professional Internship Sites

By: Joya Biswas & Nashrin Akter Faculty Mentor: Professor Charisse Marshall, PhD

Human Services Department
New York City College of Technology, CUNY

300 Jay St, Brooklyn, NY 11201

This study was conducted by a quantitative survey for the Human
Services Seminar- HUS 1203 students. A total of 12 students
completed the survey, representing a response rate of 90% of the
HUS 1203 students. This survey was taken to find out their
responses to certain essential questions for the preparedness to be
an intern to work with substance abuse & addiction clients and to
distinguish the differences in their exposure to educational,
vocational, and personal opportunities to learn about this
population.

* The questionnaires, which required about 10-15 minutes to
finish, included scales measuring the students’ understanding
and opinions toward working with substance- abusing clients.

At the beginning of the survey, students were instructed to read
a statement that emphasized, "the voluntary nature of the study
and that participation or nonparticipation in the survey would
not affect their grades or class standing."” (Senreich, 2012, p.
108)

 Participation In the study was voluntary, this study was
conducted through Google Survey Form that was created by one
of the researchers, Joya Biswas and with the help of the mentor
and another researcher Nashrin Akter.

* The survey form was emailed to students. Students’ names were
not required anywhere In the survey. The survey was
anonymaous.

Quantitative Survey:

Preparedness to be an intern to work with substance abuse &amp: addiction clients you have o ..

|J ..‘ || ..‘ |‘ Al

dures or diagnosis, treatment, and rehabilitation of physical and mental dysfunctions, and for career counseling and guidance. llke working with forms, assessments, professional algonithms

llke searching for facts and problem-

Based on the results, most of the participants considered It IS
Important to have the skills to work with people, counsel
people with patience, do an assessment which Is an essential
part of the procedure.

Overview of Student Needs & Readiness in Working with Persons with Substance Abuse Issues

l|=om—- <=-0 '

The results reveal that participants considered it vital to have the
efficient skills to work the Substance Abuse individuals. Filing
and documentation is important which was considered by most
of the participants.

d Documenting data, the progress of the treatment provide
excellent outcomes. It is also a significant skill based on the
results, to counsel and assist the clients to adjust crucial
situations of life.

 Interest of communication with people Is also essential to
work with this population. Participants also answered It's an
Important skill to support people with proper services.

d Self-expression and rules are crucial for working with this
population, to set boundaries.

Critical thinking and time are mandatory for the counseling
session. Research and facts also necessary to achieve the goals
of the clients.

This research was supported by the Honor Scholars Program
and Emerging Scholars Program, and we acknowledge the
supports from the Human Services Department to conduct this
research. We would like to thank Professor. Marshall for the
support and guidance and Human Services Seminar— HUS
1203 students for participating In the anonymous survey for
this study.
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Abstract

This poster assumes an acquaintance with some
basic knowledge of first-order logic. | describe a
recursive process, called the Logical Minimalism
Algorithm, on finite axiom sets. This algorithm
finds all the minimal subsets of axioms from a
given finite set of axioms. A minimal subset of

Aurkaw Biswas
CUNY, New York City College of Technology

Introduction

Let L be a first-order language, and let T be a
finite set of axioms in the language L. For any
axiomAinT, If T—{A} implies A, then A Is said
to be a redundant axiom of T. If Ais an axiom of T
that 1s non-redundant, then A Is said to be an
Independent axiom of T. Aminimal core of T Is a

An example

We apply the Logical Minimalism Algorithm to an
axiomatization of Boolean Algebras. Our
signature of non-logical symbols is {+, *, 0, 1, '}.
+ and * are binary operations, ' Is a unary
operation, and 0 and 1 are constants. Following
[1], adapted from [2], a Boolean Algebra is a

The Logical Minimalism Algorithm Applied to First-order Logic Axiom Sets

Calculations

Due to space constraints, | will only prove that
Axiom 2 Is redundant from all three of T, T — {6},

and T — {7}. First, we prove a lemma:

Lemma; 1+1=1
Proof:

axioms, called a minimal core, is one that has no subset M of T such that M has no redundant structure (B, +, *, 0, 1, '), where the following 1+1=(1+1)*1 oy AXiom 3
redundant axioms, where an axiom is redundant if axioms and M implies T. It can be easily proven axioms, numbered 1 through 9, hold, where X, v, (1+1)*1=(1+1)*(1+1" oy Axiom 4
it can be derived from the remaining axioms. that, since T Is finite, It has at leas one minimal and z are arbitrary elements of B, (1+1)*(1+1)=1+(1*1") oy Axiom 8
Every finite axiom set has at least one minimal core. There Is a recursive process, called the 1. 0+ 1 1+(1%1)=140 v Axiom &
core. There Is a rooted tree corresponding to the Logical Minimalism Algorithm, to discover all > x+0=x . Y _
Logical Minimalism Algorithm applied to any the minimal cores of a given axiom set T. For each L 1+0=(1*1)+0 by Axiom 3
finite axiom set. | apply this algorithm to an redundant axiom, delete it from T and see which 3. X*1=X (1*1)+0=(1*1)+(1*1") by Axiom 5
axiomatization of Boolean Algebras. of the remaining axioms of T are still redundant. 4. Xx+x'=1 (1*1)+(1*1")=1*(1+1") by Axiom 9
This process can be repeated in the usual way. In 5. X*x'=0 1%(1+1)=1*1 by Axiom 4
fact, we can form a labeled rooted tree 6. X+y=Yy+X 1%1=1 v Axiom 3
corresponding to T and its minimal cores. Start 7. X*y=y*x y
with a single node, and label it with T. If T has no Lo N
redundant axioms, stop. If there are n redundant 8. x+(y*z)=(x+y)*(X+2) Axiom 2: x+0=x
axioms A,, ..., A, in T, create n nodes and label it 9. x*(y+z)=(x*y)+(x* 2z Proof:
Conclusion and Possible Generalizations With T {Ap}, for each 1 =m =< n. Repeat this X+0=X+(X*X') by Axiom 5
process for each of the new nodes. The nodes ek (XX = (XX * (x) by Axiom 8
The Logical Minimalism Algorithm works with without children are labeled with precisely the ) o . Y _
any finite axiom set. In cases with large axiom minimal cores of T. () (XeX)=(xekx) ™ by AXI.O me
sets, finding a minimal core is highly desirable. (x+X)*1=x+X by Axiom 3
Results X+X=(x*1)+(x*1) by Axiom 3
A possible generalization is working with axiom (X*1)+(x*1)=x*(1+1) by Axiom 9
systems other than first order logic. Another There are four minimal cores of T, each with 7 axioms. By following the Logical Minimalism x*(1+1)=x*1 by Lemma
generalization is working with inference rules as Algorithm, the minimal cores can be visualized as leaves of a rooted tree. For example, with T being * 1 =x by Axiom 3

well as axioms. A third, very interesting
generalization 1s working with infinite axiom sets.
In some cases, there may be no minimal core.
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the axiom set described above, the labeled rooted tree corresponding to T is as follows, where the
subscripts refer to the numbered axioms that have been deleted from T. So, for instance, Axiom 2 is
redundant from T, Ty, and T and Axiom 6 is redundant from T, Ty, and T3, etc.
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Abstract

Thermal comfort is a considered factor for building design and
innovation. Efficient regulation of thermal comfort can be achieved
through incorporation and use of occupancy sensors. However,
there are often difficulties in accurate detection of occupants
therefore affecting proper auto regulation of occupants’ spaces. The
sensors often employed are used to gather information regarding
possible occupancy. In related work, researchers and investigators
employed the use of pre-existing environmental sensors such as
CO2, humidity, and temperature sensors. The data collected with
those sensors in the tested environment were charted with various
software and verified with other instruments such as cameras and
logs. This was for the purpose of verifying true occupancy and false
ones. For our research, we investigated some of these existing
works and endeavored to build our own sensor system to collect
temperature and humidity values and then send them to the cloud
to be visualized and analyzed remotely. We investigate the
feasibility of using these data for occupancy detection. To fulfill this
idea, we analyze the time-series data sets, perform the statistical
tests and find the significant difference between data sets with and
without occupancy. In addition, we observe the change in data sets
in using different types of sensors. Due to our limited time and
budget, we were unable to create many devices to collect data, but
through trial and error, we gained an understanding of the functions
of occupancy detection and looked forward to what will come next.
Our future work includes building more devices that consist of
different sensors in collecting environmental data, using Received
Signal Strength of WiFi, and predicting occupancy using machine
learning models.

Introduction

- In building design and innovation, thermal comfort is an essential
factor. Efficient regulation of thermal comfort can be achieved
through incorporation and use of occupancy sensors. However,
there are often difficulties in accurate detection of occupants
therefore affecting proper auto regulation of occupants’ spaces.

- In related work, researchers and investigators employed different
types of sensors to gather information regarding possible
occupancy, among which, a prevailing trend is the use of pre-
existing environmental sensors such as CO, ,light, humidity, and
temperature sensors.

- These sensors are usually preinstalled or existing in modern
buildings. Therefore, there’s no need to build and deploy extra
sensor devices.

Objectives

 Build loT sensor systems to collect environmental data such as
temperature and humidity, send it to the cloud, and analyze it.

- Investigate the feasibility of occupancy detection using different
types of sensors.

- Perform statistical tests using a publicly available data sets for
occupancy detection.

Data Analysis

Brian Borrerro and Daniel Sampong
Supervisor: Prof. Li Geng

Methodology

* As part of the practical portion of our research we built sensor
systems to log in humidity and temperature measurement of the
device. This is still a developing area of tinkering and

troubleshooting. Components and platform include:
* ESP8266 Thing Dev Board
* RHTO3 Temperature and Humidity Sensor

* ThingSpeak - an open-source Internet of Things application and API
* Arduino IDE

B~
B
3
-

 Due to the time and budget limit, we couldn’t gather enough
sensor data. Instead, we analyzed publicly available data sets for
occupancy detection. In particular we download a public data set

from the UCI Machine Learning repository:
https://archive.ics.uci.edu/ml/datasets/Occupancy+Detection+

* |t is a standard time series data set for “Occupancy Detection”
problem. It's a binary classification problem that using
environmental factors (temperature, humidity, etc.) to classify
whether a room is occupied or unoccupied.

 We use the following Python code to read the data:

® Language: Python 3.7
® Software: Jupyter Notebook
® Python Libraries: Pandas, Numpy, Scipy

from pandas import read csv

from pandas import concat

# load all data

datal = read csv('datatest.txt', header=0, index col=1l,
parse dates=True, squeeze=True)

data2 = read csv('datatraining.txt', header=0, index col=1l,
parse dates=True, squeeze=True)

data3 = read csv('datatestZ.txt', header=0, index col=1,
parse dates=True, squeeze=True)

# vertically stack and maintain temporal order

data = concat([datal, dataZz, data3])

data.sort 1ndex(inplace=True)

data.head (2)

Results and Further Tests

Table 1. Examples of the data format after preprocessing

2015 02 02
14:19:00

- We obtain the sensor data for both occupied and unoccupied

cases, where we sample the unoccupied data uniformly to get the
same size as the occupied data.

for col in data.columns.tolist():

if col == 'date' or col == 'Occupancy':
continue
df ves = data.loc[data.0ceupancy=—=1, [col]]

df no = data.loc[data.Occupancy==0, [col]].sample(len(df yes))

print ("For {}:"™.format (col))

print ("# occupancy ={}, # non occupancy = {}".format (len(df yes), len
(df_no)))

- We perform basic statistical test to the data sets.

print ("mean of "+col + ": if occupany = {}; if no occupany = {}".format (ro
und (df yes[col].mean(), 2), round(df no[col] .mean(), 2) ))
print ("p-value = {}".format (stats.ttest ind(df yes[col], df nol[col])

L%
print (n n)
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- The results show the mean value of data from different
sensors and the p-value of the data set of two different cases
(occupied and unoccupied) for each sensor type. The p-values
are less than 0.05, which means the data sets from two cases
are significantly different.

For Temperature:

# occupancy =4750, # non occupancy = 4750

mean of Temperature: if occupany = 21.98; if no occupany = 20.58
p-value = 0.0

For Humidity:

# occupancy =4750, # non occupancy = 4750

mean of Humidity: if occupany = 28.08; if no occupany = 27.57
p-value = 2.5401623755975177e-07

For HumidityRatio:

# occupancy =4750, # non occupancy = 4750

mean of HumidityRatio: if occupany = 0.0; if no occupany = 0.0

p-value = 1.790023208474221e-188

- We write the value of different sensors to separate text
files for further analysis.

df yes.to. csv("data for student same size/" + col + " occupany.txt", i
ndex—=False, header=False) B
df no.to csv("data for student same size/"™ + col + " no occupany.txt",
index=False, header=False)

- We then use MATLAB to perform further analysis.

Temperature and Humidity Codes
clo

cle %pkg load statistics %make sure we have the statistics package to use the
%pkg load statistiecs Smake sure we have the statistics package to use the test sloorithms
teat 1e.ll:_ff.-J:i:j'n.'.: &Load t"-'% temperature data sets
$Load the tempsrature datz sets T A U e "L
t1=load ("Temperaturs occupany.txt") ; t]—l-:.}ddlin.r-lunl |(J| L_-,-'-_-...':-:,.,ll.m."u';, LZ.L_] P
£2=load ("Temperature no occupany.txt"); t2=1pad| .4.un.1dJr_-.,-_;.u_-._-.r.-:up;-mr_ Lxt J:_
g = length(tl); %ths total number of the data from each set g = length(tl); %the tetal number of the data from each set
% Find its mean and variance % Find its mean and variance
ml = mean(tl), vl = var(tl), ml = mean(tl), vl = var(tl),
m2 = mean (L2), v2 = var(c2), n2 = mean(L2), v2 = var(t2],
Fiqure(l}, fiqure(l),
plet{l:s, tl) plet(l:s, tl)
title('Temperature with occupancy') title('Rumidity with occupancy')

flgure(2),
subplat(2,1,1) figure(2),

hist(tl, 50} %3100 represents number of hins subplat(2,1,1)
title('Temperature with accupancy') hist({tl, 50) %%100 represents numher of bins
subplot(2,1,2) title('Humidity with accupancy')
higt (L2, 50) subplat(2,1,2)
t.if.l&l:”.-."'I|-.-I.:1|.I1~ with no oocupancy') hist{Lzr 3|:|}
title('Humidity with no cccupancy')

temperature with occupancy .~

Humidity with occupancy 400

300 F

200

0
19.5 20 20.5 21 21.5 22 22.5 23 235 24 24.5
15 20 25 30 35 40

600 temperature with no occupancy

Humidity with no eccupancy

400

200

0
19 20 21 22 23 24 25

15 20 25 30 35 40

Figure 1. The histograms of the humidity and temperature data in both occupied and unoccupied cases

Conclusions and Future Work

- This preliminary work shows that there is a significant
difference between the data sets with and without occupancy.
Namely, the feasibility of using these non-traditional
occupancy detection sensors is verified.

« Our future work includes building more devices that consist of
different sensors in collecting environmental data, using
Received Signal Strength of WiFi, and predicting occupancy
using machine learning models.
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Abstract

This research is devoted to statics analysis of structural
members under mechanical loads. Static analysis of
beams under uniform transverse mechanical loads is
presented. The beams are supported by simply supported
boundary condition at both sides. The equilibrium
equation of the beams is obtained and solved using
analytical method and numerical method. The numerical
method employed in this work is generalized differential
quadrature (GDQ) method. The type of differential
quadrature method used for numerical solution is the
polynomial-based GDQ method. The differential equation
is discretized into algebraic equations based on the GDQ
technique. The algebraic equations are then solved to
obtain the deflections of the beam. The results of GDQ
method are compared with the analytical solutions. It is
found that the result of GDQ method are in good
agreement with those of analytical solution which shows
high accuracy of the GDQ method. Effects of material
properties, geometrical property (cross section of beam),
and mechanical loads on deflection of the beams is
investigated.

Introduction

Beams are commonly used in different structures. Skeleton of
buildings, body of airplanes, rails of trains, etc. are only few
examples for applications of beams. The deflections of beams
under external mechanical loads is important. The focus of
this research is primarily a static analysis of a beams using
numerical and analytical methods to obtain deflections.

The equilibrium equation is first obtained and solved by
analytical method and numerical method. The generalized
differential quadrature (GDQ) method is to obtain numerical
solutions for deflections of the beams.

Background
A simply supported beam under a uniform distributed
load, w (per unit of length) is considered as shown in the
figure below. The equilibrium equation of the beam is as
follows:

d4
El— = —w,
dx

Where E is modules of elasticity (for Aluminum is E=

(1)

70GPa), I is moment of inertia for a beam (%b*hB), and L

is length. o

A B
x=0.M=0] A\ -

x=0,y=0]

x=L.M
=1 y =0

= (]

Analytical analysis

To solve the equation analytically, the integral of both
sides are written as follows

d’y _

Elﬁ = V(X)— -WX+C1 (2)
da? 1

E1d—xZ=M(x) = —-wx? + C1x + C; (3)

Carrying the values of C1 & C2 back into equation #3

and integrating twice will result in:

The constants C are obtained using the boundary
conditions. Carrying the values of C3 &C4 into equation 4,

results the equation of the elastic curve:
w

V== x* + 2Lx3 — L3x) (5)
The maximum deflection is obtained by setting x= 1/,

‘ ‘ _ SwL* (6)
Yimax = 3545,

Numerical analysis

Based on the generalized differential quadrature (GDQ)
method, the m-th order differential of a function can be
written as [2] :

d™ f(x)

dx™m

N
=> "), i=1.2,...N
Xj j=1

X=

Where C are weighting coefficients. More information on

calculation of the weighting coefficients can be found in
Ref. [2].

Data Collections

Results for deflections of beams versus load are obtained
and shown in the figures. The results are obtained for

beams made of Aluminum E=70 Gpa, length L=1m,
b=0.01m, and h=0.05m.

Results of GDQ Method from MATLAB
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Analytical results
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Data Analysis

In analyzing the results of the GDQ method, when
compared with the analytical solutions, we found that the
result of GDQ method are in close agreement with those of
analytical solution. This shows high accuracy of the GDQ
method.

Conclusions

The equilibrium equation of beam is obtained as the

L . a* L
fourth derivative equation, ET d—;j = —w. The equation is
solved analytically and maximum deflection in the y axis is

swL*

384E]
used the GQDQ method. The analytical solutions of this

equation are in good agreement with the result of GDQ
method obtained from MATLAB code.

[t is found that the deflection of the beams is depended on
different parameters such as loads, material, and cross
section of the beam.

obtained as |y|,,,q4x = . The equation is also solved
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Introduction

Genes and genome sequencing of an organism have knowingly contributed to the knowledge that is
accessible on all different kind of species, which are either dead or alive. Tetrahnymena thermophila
genome has been sequenced but there is little evidence on the functionality of these genes, therefore
the nucleotide sequences requires additional annotation and gene information.

Tetrahymena thermophila is a unicellular eukaryote which is larger than many mammalian cells that
lives in fresh water including lakes, ponds and streams, and can be found almost everywhere, in a
range of climates. T. thermophila consists of two nuclei with different functions. A somatic
macronucleus and the diploid micronucleus Is the germline. It has various genes and processes that
are iIn common with multicellular organism. Some of the interesting aspect about the organism is that
It has features that are precise to multicellular organisms; it exhibit a mouth-like and anus-like
structures, a nervous system, and a digestive mechanisms that have a germline and somatic genome.
Tetrahymena is a valuable system whose studies have led to valuable discoveries and insights into
both conserved and divergent biological processes. The life cycle of Tetrahymena provides the
opportunity to study factors important for different cellular processes. It’s life cycle comprise of
alternating haploid and diploid stages. The sexual stage of its life cycle Is during conjugation.
Tetrahymena is basically known as an organism that is easy to store alive for 6 months at low
temperatures, short generation time (fast growing), cost efficient and very specific inducible
promoters can be used for specific genes. Studying this distinctive organism can shed light on
Important cellular processes found in human beings and other eukaryotes.

Calpains are proteins belonging to the family of calcium-dependent, non-lysosomal cysteine
proteases that is expressed in mammals as well as numerous organisms. They are found in several
Eukaryotes such as humans, insect, fungus, bacteria, and nematode plant. They are also known as a
modulator protease, which mean that it alters the protein substrates and a regulatory protein, which is
known as a hybrid of two well-known proteins at the same time, the calcium-regulated signaling
protein, calmodium and the cysteine protease of papaya, papain [4]. Hereditary studies show that the
shortage of calpains can result in lethality, muscular dystrophies and gasthropathy. Calpains are
Involved in cell function, it aid with dilate blood vessels, regulating clotting, and skeletal muscle
protein breakdown and memory. Human calpains are divided into two categories classical and non-
classical. Classical calpains are on the C2L and PEF domains plus the CysPc domain whereas non-
classical calpains exclude C2L and/or PEF domains and divide into several sub families. . Classical
calpains are preserved in vertebrates and does not essentially reflect functional nor biochemical
likenesses In humans. However, non-classical calpains are divided into subcategories for most
eukaryotes: PalB, SOL and DEK1 subfamilies.

Objective/Hypothesis

Tetrahymena thermophila has about 27 calpains, however only little information is known about the
protein. Thherefore, the purpose of this project was to begin characterizing one of T. thermophila
calpain family member.

Methods and Materials

NCBI BLAST, BLASTP AND SMART BLAST

To identify the domain and conserved regions NCBI BLAST, BLASTP and Smart BLAST was used .
Using Blastp from NCBI online, TTHERM 00471200 protein sequence was Blast against the database
with parameters such as “protein Database bank” and “human taxid” to find homologs and similar
structures from different organism families that can provide information of functional and evolutionary
relationship.

Multiple Sequence Alignment Tools

Multiple sequence alignment is the alignment of two or more sequences either protein or nucleotide to
find similarity of homology and evolutionary relationships. Alignment tools such as T-Coffee,
MUSCLE, and MAFFT were used to align the full human calpain sequence with TTHERM 00471200
protein sequence. While T-Coffee and MUSCLE construct cladogram, MEGA, Phylogeny.fr and
MAFFT has been used to construct a phylogenetic tree for evolutionary information. These tools were
used to perform multiple sequence alignment and for evolution information.

MUSCLE

MUSCLE algorithm includes fast distance estimation, progressive alignment using a log expectation
score and a refinement using tree dependent restriction partitioning. TTHERM 00471200 protein
sequence was aligned with 15 human calpains on the online NCBI MUSCLE platform. The results
showed that TTHERM 00471200 is closely similar with human calpain 7.

MEGA

MEGA is an integrated tool which Is used for conducting sequence alignment, inferring

phylogentic trees, and estimating divergentic times. TTHERM 00471200 protein sequence was
aligned with 15 human calpains on the online MEGA platform. The results showed a maximum
likelihood that TTHERM 00471200 is closely similar with human calpain 7.

Phylogeny.Fr
Phylogenetic tree shows the evolutionary relationship of different kinds of biological species that
are believed to be homologous in some way. A phylogenetic tree was constructed using

phylogeny.fr to identify the closely related human calpain to TTHERM 00471200. Based on the
tree from phylogeny.fr, TTHERM 00471200 is more related to calpain 7.

Results

BLAST Results Using Amino Acid Sequences

158

158

158

158

154

158

139

138
138

138

158 40% 8.00E-39 31.25% XP_011520928.1

158 40% 8.00E-39 31.25% NP_005623.1

158 40% 9.00E-39 31.25% XP_011520930.1 -
158 40% 1.00E-38 31.25% XP_011520922.1 u
154 35% 1.00E-38 33.33% AAH21854.1

158 40% 1.00E-38 31.25% XP_011520929.1

139 39% 5.00E-34 32.28% EAWS56813.1 -
138 43% 6.00E-34 31.27% AAX82015.1

138 43% 6.00E-34 31.27% EAX00492.1

138 43% 6.00E-34 31.271% EAX00493.1

Table 1: BLAST results showing gene similarities between calpain found in humans and TTHERM _00471200.
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Figure 1. Gene Structure of TTHERM _00471200. Both Macronucleus and Micronucleus has 6 exons and 5

introns(ciliate.org).
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Figure 2. Query sequence and Superfamilies of TTHERM _00471200. Results showed the conserved domains (NCBI

BLAST).

TTHEEM 00471200 (protein) KID-FMNORNYAVINFES————-VENSHNNG--YIQYH--——-QEKDOENFENIDDNYDY S0
calpain-7 cIi----——————- JIWD-—————- AKQG--FVEDA-Y STANNPQYELEVQCPQGG———
calpain-5 SIHKTWEEARLH--GAWTLHEDPEQNRGGG--CINHK-DIFFQNPOY I FEVEKFEDE——-
calpain-6 ELESVL-———————-GCWIVDDDPLMNESGG--CYNNE-DIFLONPOY I FTVPEDGHE -—-
calpain-13 TLHEGWSQIMFR—-K(V I -————LGNTAGG—-PENDA———————-QFNFSVQEFMEG——-
calpain-14 AR -KWIYTMRE--GEWE--——-KRSTAGG--QROLLODTFWENPQFLLSVWREFEEGE —-
calpain-12 EGG-GWHVHIFQ--GEWV-—-——-RGFHSGG--5QFNA-ETFWINPQFELTLL.EFDEEDDE
calpain smglll 0 0o————m——m—————— c&66-----6G66G6GEGG--6----—-——--—————— -
calpain amall? —————— GGG PDRREGGGRNIG--——-————————————
calpain-3 KLQ-TWIVSVHE--GEWV GCSAGG--CRNFP-DIFWINEFQYRLELLEEDDDED

calpain-9 ATH-EWEVIVHQ--GSWV-————EBEGSTAGG——-CENFL-DTFWINPQIKLSLTEKDEGQEE
calpain-11 YKS-YWHITFYE--GSWR---—-BGS5AGG--CENHP-GTFWINPQFEISLPEGDDFEDD
calpain-8 EVH-KWNLVLFN--GHWT -———- RGSTAGG--CONYP-ATYWINPQFEKIRLDEVDEDQEE
calpain-1 ITE-EWNITLYE--GIWE————- BGSTAGG-——CENYP-ATFWVNEPQFEIRLDETDDEFDDY
calpain-2 TYE-EWELTEMD--GNWE————- BRGSTAGG-—-CENYP-NTFWMNPQYLIKLEEEDEDEE

calpain-10 LYTERLLCHTRALPGAWV-———-KGQSAGE--CENNS--GFPSNPEKFWLEVSEFSEVYIA
calpain-13 ——— ART F35 ASAPVEVTS

Fig 3. It shows that the G nucleotides in the column are identical in all sequences in

the alignment.
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