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eeting of the Minds is an annual symposium at
I\/I Carnegie Mellon University that gives students
an opportunity to present their research and project
work to an audience of faculty, fellow students, family
members, industry representatives and the larger
community. Students use posters, videos and other visual
aids to present their work in a manner that can be easily
understood by both experts and non experts. Through this
experience, students learn how to bridge the gap between
conducting research and presenting it to a wider audience.
A review committee consisting of industry experts and
faculty members will review the presentations and choose
the best projects and posters. Awards and certificates are

presented to the winners.
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From the Dean
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The Meeting of the Minds student research symposium is a celebration of ingenuity, hard
work, scientific exploration and intellectual curiosity. It is a highlight of the academic year,
and we are exceptionally proud of the fine body of work produced by our students.

Research is an essential element of the undergraduate experience. For some students,
this is the beginning of a career in scientific exploration, experimentation and analysis. For
others, the intellectual rigor of research is invaluable experience in problem solving, which
develops critical skills they will use throughout their professional careers.

At its heart, scientific research brings together creativity and reason. The projects at
Meeting of the Minds 2019 are a showcase of this process. | encourage you to explore the
projects, ask questions and learn about the unique perspectives that our students bring to
scientific questions.

Michael Trick
Dean
Carnegie Mellon University in Qatar



Undergraduate research at CMU-Q

A research institute like no other, Carnegie Mellon is home to the world’s leading experts
in a range of fields. In this tradition, Carnegie Mellon University in Qatar nurtures and
develops opportunities for faculty members and students to build regionally relevant
research programs in their areas of expertise.

Faculty members contribute to the CMU-Q body of work through studies funded by Qatar
National Research Fund (QNRF) and internal seed funds. These projects often provide a
framework for undergraduates to learn about the research process and contribute to a
larger project.

Students also undertake senior thesis projects, pursue independent studies guided by
faculty mentors, initiate their own projects, and partake in summer research programs
within Carnegle Mellon
University and Education
City. Meeting of the Minds
is a showcase of these
projects.
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Carnegie Mellon University in Qatar awards

There were 26 poster presentations in the undergraduate category at Meeting of the
Minds 2019, representing each of the five programs of study at CMU-Q: biological sciences,
business administration, computational biology, computer science and information
systems. CMU-Q awards the top three poster presentations and recognizes one poster for
best design.

Best Project

First place

Omar Khattab, IRg: A distributed graph-based framework for information retrieval

Advisor: Mohammad Hammoud

Omar Khattab, who graduated with a degree in computer science, received the Best Proj-
ect Award and an award from Qatar National Research Fund at Meeting of the Minds 2019.
This project was Khattab's senior honor thesis, which was later recognized by Carnegie
Mellon University's School of Computer Science with the Alumni Award for Undergraduate
Excellence in Computer Science.

See page 58 for the poster and abstract.



Best Project

Second place

Beom Jin Jayden Park and Hawra Al-Saygh,
Effect of aspartame on kinetics of calf intestinal
alkaline phosphatase

Advisor: Annette Vincent

See page 42 for the poster and abstract.

Best Project

Third place

Youssef Kanbour, Re-expression of BRCA1 using
targeted DNA demethylation in breast cancer cells

Advisor: lhab Younis

See page 54 for the poster and abstract.

Best Poster Design

Al-Dana Al-Mohannadi, Educating girls in Qatar:
Toward enhancing technology use in public schools

Advisor: Susan Hagan

See page 60 for the poster and abstract.
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Special awards: Qatar National Research Fund

Qatar National Research Fund and CMU-Q have a long history of partnership and collabo-
ration, and the fruits of this partnership are on display at Meeting of the Minds. Many of
the student projects are off-shoots of larger, faculty-led projects that have been generously
funded by QNRF.

QNRF has offered special awards at Meeting of the Minds for many years. This year's QNRF
awards were presented by senior program manager for ICT at QNRF, Dr. Munir Tag.

QNRF awards

Albandari Al-Khater, Modulating PARP1 splicing in breast cancer as potential therapeutic
approach,

Advisor: lhab Younis
Abstract and poster: page 22

Omar Khattab, IRg: A distributed graph-based framework for information retrieval
Advisor: Mohammad Hammoud

Abstract and poster: page 58

Anis Charfi, Syed Mehdi and Esraa Mohamad, ARAP - Author profiling and its application
for market segmentation

Abstract and poster: page 72
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Special awards: Planning and Statistics Authority

For many years, the Planning and Statistics Authority (formerly known as the Ministry of
Development Planning and Statistics), has supported undergraduate research with special
awards that are relevant to Qatar.

The awards from the Planning and Statistics Authority were announced
by Dr. Barak Yehya, a longtime friend and supporter of CMU-Q.

Aisha Fakhroo, Boshra Al-Sulaiti and Reem Elasad, PTEN gene encodes a ncRNA that
acts as a potent tumor suppressor in breast cancer

Advisor: Ihab Younis
Abstract and poster: page 34

Kawthar Al-Sadat, Molecular tools for microbial viability assessment in environmental
samples: Case study of ballast water

Advisors: Basem Shomar, Qatar Environment and Energy Research Institute
and Annette Vincent

Abstract and poster: page 26

Al-Dana Al-Mohannadi, Educating girls in Qatar: Toward enhancing technology use in
public schools

Advisor: Susan Hagan
Abstract and poster: page 60

Faiq Defiandry, What does the eye say?
Advisor: Jennifer Bruder

Abstract and poster: page 62

Anis Charfi, Esraa Mohamad and Syed Mehdi, Deception detection in Arabic text

Abstract and poster: page 74

11



Class projects

Carnegie Mellon University follows a distinct approach to undergraduate education that
combines professional training with a firm grounding in the arts and sciences. This ap-
proach teaches students to draw connections between disciplines and work effectively
outside their focused area of study.

This year at Meeting of the Minds, select course projects were showcased to demonstrate
the breadth of thought, research and exploration at Carnegie Mellon.

Course 82-286, Understanding Cultural Complexities: The French in the Middle East
Taught by Bonnie Youngs, Teaching Professor of French and Francophone Studies

Throughout the semester, students explored how acceptance and rejection interfere with
our ability to communicate effectively across cultures. Students were asked to write a short
essay and create a poster shaped around how the course affected their personal cultural
views.

* This | believe... Religion doesn't define you, Dina Abelazeem

* This I believe... I should not have to explain myself... anymore, Amna Ali

*+ This | believe... | believe the past should stay in the past, Khalid Al-Naemi

* This | believe... My Palestinian identity, Noora Al-Shurafa

* This | believe... | should explain myself to avoid any misunderstandings, AlDana Al-Sulaiti
* This | believe... Cultural education could save humanity, Naram Hajjar

* This I believe... Learning to accept, Sharoq Hassan

* This | believe... Owning my mental hurdles, Fahim Mahdi

+ This | believe... Fear of the unknown, Faiha Sahirah

* This I believe... Unite two countries and two religions, Mariam Syed

« This | believe... No home, Moussa Zekak

Course 62-238, Looking at Shapes
Taught by Ramesh Krishnamurti, Professor of Architecture

+ What am | looking at? Using machine learning to resolve typology,
Hasan Nadeem, Muhammad Ibrahim Ghous

67-475 Innovation in Information Systems
* Breeze, Maryam Al-Maadeed, Aisha Al-Misnad, Maha AlMarri, Dana Al-Sheeb
+ CliQue, AlDana Al-Sulaiti, Al-Danan Al-Mohannadi, Amna Ali, Rachel Marella

+ Scene, Abdulaziz Al Haddad, Hassan Marafih, Ibrahim Ghous, Mohammed Al Khuzaei
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Effects of pH and temperature on the activity of
alkaline phosphatase from sheep’s brain

Authors
Sara AlDarwish, Maha AlTamimi

Advisors
Annette Vincent

Category
Biological Sciences

Abstract

The goal of this experiment is to find the optimum pH and temperature for alkaline phosphatase activity
extracted from sheep brain. We anticipate that the optimum pH and temperature would be different from
the literature value published from a research paper as it used purified AP from sheep brain and not a
crude extract from sheep brain like what was done in this experiment. The research paper was published
in 1977 by Bachhawa and Dorai that stated that the optimum pH is 9.0 and optimum temperature is at
37°C. Therefore, it is hypothesized that the Km and Vmax would vary when comparing a crude extract
to a purified form of AP from sheep brain and thus we can study the effects of pH and temperature on
substrate binding affinity (Km). The optimum temperature was the same as the literature value of 37°C,
but the pH was 11.0 which is higher than the literature pH of 9.0. From which the Km was calculated to
be 0.036 mM and Vmax was 0.0025 min-1.
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Effect of high temperatures on alkaline
phosphatase isolated from Escherichia coli

Authors
Khulood Al-Haroon, Noora Al-Shukri

Advisor
Annette Vincent

Category
Biological Sciences

Abstract

The goal of this project is to examine the effect of high temperature on the activity and kinetic parameters
of alkaline phosphatase isolated from Escherichia coli. The enzyme alkaline phosphatase is known to
be highly thermostable and functions properly at elevated temperatures. According to Irenus, A. et al.,
2015, we hypothesize that the optimum temperature of E.coli alkaline phosphatase is 80°C at a substrate
concentration lower than the Km value (0.0256 mM). This is because the bonds that maintain the
secondary structure of the enzyme are buried and not affected by elevated temperatures. The activity of
alkaline phosphatase was assayed spectrophotometrically using the substrate conversion to nitrophenol
and the absorbance was measured at 410 nm. From our data results, the Km value for the substrate
pNPP was the highest at 70°C then decreased at 90°C. While the Km value was the lowest (0.005 mM)
at 80°C suggesting that this is the optimum temperature for the enzyme to optimally dephosphorylate
pNPP.
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Kinetic study on effects of the inhibitor
L-Phenylalanine on calf intestinal alkaline
phosphatases

Authors
Haya Alkaabi, Naila AlSowaidi

Advisor
Annette Vincent

Category
Biological Sciences

Abstract

Mammalian Alkaline Phosphatase and their allosteric properties make them susceptible to inhibition by
L-amino acids, such as L-Phenylalanine. Since the inhibition mechanism of L-phenylalanine remains largely
unknown, we examined the effect of L-Phenylalanine on Calf Intestinal Alkaline Phosphatase (CIAP) using
a different concentration of L- Phenylalanine inhibitor. The inhibition constant (Ki) of L-Phenylalalnine was
found to be 1.1mmol (René, B., 2009). Without inhibitor, Calf Intestinal Alkaline Phosphatase showed the
following kinetic characteristics with pNPP in 0.5 M Tris-HCl buffer (pH 10.4) containing 5 mM MgCI2-6H20
at 37°C: Vmax is 6.34 ymoles min-1 unit-1 and the Km= 1.51 mM, respectively. Vmax is higher than that
of published value, this shows that the our CIAP acts faster than the published one. While the published
value for Km is smaller than that found by our result. This shows that our CIAP has less affinity to p-NPP.
According to Figure 4, when adding 0.8 mM of L-Phy the Vmax is -3.106 pmoles min-1 unit-1 and the Km is
-0.99 mM, while when adding 1.1 mM of L-Phy the Vmax is -2.156 pmoles min-1 unit-1 and the Km is -0.73
mM, when 1.5 mM is added, the Vmax is -7.8 pmoles min-1 unit-1 and the Km is -1.65 mM. The values
do not have a specific trend since for the Vmax and Km it increased and then decreased again. This can
be due to experimental errors, use of different enzyme stocks and low R2 values that gave negative
values which is not possible for the Km to be negative since it is the concentration of substrate when the
reaction reaches half the maximum velocity.



Kinetic study on effects of the inhibitor L-Phenylalanine

on calf intestinal alkaline phosphatases

Haya Alkaabi, Naila AlISowaidi, Supervised by Dr. Annette Vincent
Biological Sciences Program, Carnegie Mellon University Qatar

Abstract

Mammalian Alkaline Phosphatase and their allosteric properties make them susceptible
to inhibition by L-amino acids, such as L-Phenylalanine. Since the inhibition mechanism
of L-phenylalanine remains largely unknown, we examined the effect of L-Phenylalalnine
on Calf Intestinal Alkaline Phosphatase (CIAP) using different concentration of L-
Phenylalanine inhibitor. The Inhibition constant (Ki) of L-Phenylalalnine was found to
be 1.1mmol (René, B., 2009). Without inhibitor, Calf Intestinal Alkaline Phosphatase
showed the following kinetic characteristics with pNPP in 0.5 M Tris-HCl buffer (pH
10.4) containing 5> mM MgCI2-6H20 at 37° C: Vmax is 6.34 pmoles min-! unit! and
the Km= 1.51 mM, respectively. Vmax is higher than that of published value, this shows
that the our CIAP acts faster than the published one. While the published value for Km is
smaller than that found by our result. This shows that our CIAP has less afinity to p-NPP.
According to Figure 4, when adding 0.8mM of L-Phy the Vmax is -3.106 pmoles min-!
unit’! and the Km is -0.99mM, while when adding 1.1mM of L-Phy the Vmax is
-2.156pmoles min-' unit! and the Km is -0.73 mM, when 1.5mM is added, the Vmax is
-7.8pmoles min-! unit! and the Km is -1.65mM. The values does not have a specific
trend since for the Vmax and Km it increased and then decreased again. This can be due
to experimental errors, use of different enzyme stocks and low R? values that gave
negative values which is not possible for the Km to be negative since it is the
concentration of substrate when the reaction reaches half the maximum velocity.

Introduction
Alkaline phosphatase is a homodimeric protein with a molecular weight of 86 kDa. It is
found in many eukaryotic and prokaryotic cells to catalyze the hydrolysis and
transphosphorylation of diverse phosphate monoesters. Example on substrates are
phenylphsphate & para-Nitrophenylphosphate known as p-NPP. The enzyme contains
two zinc atoms and a magnesium ion. Monomers of the enzyme alone do not function,
both subunits are required. The optimum pH of the enzyme is at 8.0 and it is stable in
hot and hostile non-reducing environments outside the cells.(1)

Mammalian Alkaline Phosphatase and their allosteric properties make them susceptibile
to inhibition by L-amino acids, such as L-Phenylalanine. L-Phenylalalnine is found to be
an aminoacid that acts like a uncompetitive inhibitor of Alkaline Phosphatase (2). This
type of inhibitor does not resemble the substrate and doesn’t bind to the active site, but
rather to a separate site on the enzyme (1). Since, there is not enough research papers
who proved L-Phenylalalnine effect on CIAP, we will examine the effect of L-
Phenylalalnine on Calf Intestinal Alkaline Phosphatase (CIAP) using different
concentration of inhibitor. CIAP is a 68kDa enzyme that has an optimum pH of
10.4.The Ki was found to be 1.1mmol.

Methods
First assay tested enzyme concentration versus reaction velocity, to identify whether our
CIAP enzyme amount is rate limiting or not. The substrate used para-
Nitrophenylphosphate (pNPP), with a constant concentration of 11.2?mM (5pl).
Enzyme concentrations tested was 0.05,0.1,0.2,0.3,0.4,0.5,1 (U). Secondly, Michaelis
Menton plot (Vo vs [S] vs Velocity) was perfomed, this is to find the linear part of the
curve and the Km & Vmax value. Enzyme concentration used was 0.5U (5pl). pNPP
concentration tested was 0.2,0.3,0.5,1,1.5,2,3.32,3.35,10mM. Thirdly, Lineweaver
burke plot was made for 3 substrate concentrations 0.2,0.3,0.5mM, each with the 3
inhibitor concentrations testes, 0.8mmol, 1.1mmol, 1.5mmol. 20mM of L-
Phenylalanine was made from 20mM stock prepared from 200mM stock..
Total volume in cuvettee in all assays was 300pl. Buffer used in all assays is 0.5 M Tris-
HCl buffer (pH 10.4) containing 5 mM MgCl2-6H20 was incubated at 37 ° C water

bath, it’s amount varied according to amount of enzyme and substrate concentration

added. All assays were measured using spectrophotometer at 410nm for 2-3 minutes
s

Data

Figure 1: Enzyme concentration
Rate of reaction of Calf
nal Alkaline Phosphatase at
room temperature using
para-Nitrophenylphosphate
substrate
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Figure 2: Michaelis Menton plot of Calf Intestinal Alkaline Phosphatase at room
temperature using para-Nitrophenylphosphate substrate
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Figure 3: Reciporocal of p-NPP substrate concentration versus Reaction velocity of
of Calf Intestinal Alkaline Phosphatase at room temperature
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Figure 4: Lineweaver plot of of Calf Intestinal Alkaline Phosphatase at room
temperature with L-Phenylalanine inhibitor
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Analysis of Results

In figure one, 0.5U of enzyme was chosen as the best concentration used for following assays because it
lies in the most saturated point in the curve, which shows the highest speed of reaction the enzyme can go
through. In figure 2, the first 3 substrate concentration lied in the linear part of the graph, which exhibits
first order of reaction. In figure 3, the Vmax is the inverse of the y intercept, where the Km is the negative
inverse of the x intercept value, thus, the Vmax is 1/0.1576= 6.34 pmoles min-' unit! and the Km=
1.51 mM. The published value for Vmax Km in Tris-HCI buffer at pH 11 is 3.12 pmoles min-! unit!,
which is lower than that found, this shows that the our CIAP acts faster than the published one. While the
published value for Km in Tris-HCI buffer at pH 11 is 7.6 x 10-*M, which is smaller than that found by
our result. This shows that our CIAP has less afinity to p-NPP. According to Figure 4, when adding
0.8mM of L-Phy the Vmax is -3.106 pmoles min-' unit! and the Km is -0.99mM, while when adding
1.1mM of L-Phy the Vma .156pmoles min-' unit! and the Km is -0.73 mM. when 1.5mM is added,
the Vmax is -7.8pmoles min-! unit! and the Km is -1.65mM. The values does not have a specific trend
since for the Vmax and Km it increased and then decreased again. This can be due to experimental errors
and low R values that gave negative values which is not possible for the Km to be negative since it is the
concentration of substrate when the reaction reaches half the maximum velocity.
Conclusion:
We expected with the increasing concentration of inhibitor added, the inhibition would
be higher, however, looking at this graph we observed that the higher amounts added of
inhibitor added, the less inhibtion takes place. This might be because of using different
enzyme stocks, the results appear to be inconsistent. In Future work, we will make sure
that we have more replicates in order to have significant values.
References:

Vincent. A, Doonan, C, Kauffman. L, Experimental Genetics and Molecular Biology (03-343) Lab Manua

2018. Carnegie Mellon University, Department Of Biological Sciences 2018.

Fernley, H., & Walker, P. (1965). Kinetic behaviour of calf-intestinal alkaline phosphatase with 4-

methylumbelliferyl phosphate. Biochemical Journal, 97(1), 95-103. doi:10.1042/bj0970095




Comparing thermostability and enzyme
kinetics of bacterial alkaline phosphatase and
calf-intestinal alkaline phosphatase at high
temperatures

Authors
Reem Al-Karbi, Sondoss Hassan

Advisor
Annette Vincent

Category
Biological Sciences

Abstract

Thermostability property of enzymes are necessary in the industrialized economy. Some of the enzymes
that are involved in the industrial processes are: oxidoreductases, transferases, hydrolases, lyases,
isomerases and ligases (Ibrahim & Ma, 2017). The type of enzyme in focus of the lab would be alkaline
phosphatase. The purpose of the lab is to determine and compare the changes and significance of high
temperatures (60°C) in calf-intestine and bacterial alkaline phosphatase kinetic activity. The hypothesis
is that calf-intestinal alkaline phosphatase (CIAP) would be more thermostable and have higher Vmax
value at 60°C than bacterial alkaline phosphatase (ECAP) because the optimum temperature for CIAP
is higher than ECAP (respectively 45°C and 37°C). Using literature values of Km and enzyme kinetics at
optimum temperature for each enzyme, the amount of substrate to add were recorded. The substrate
used in both enzymes was pNPP (para-Nitrophenylphosphate). The presence of NPP (nitrophenol) can
be detected using UV-spectroscopy at 410 nm wavelength. Lineweaver plot was plotted to calculate and
compare the Vmax. The results were that the Vmax and enzyme activity increased for CIAP at 60°C than
in 45°C.



Comparing Thermostability and Enzyme Kinetics of Bacterial Alkaline Phosphatase and
Calf-intestinal Alkaline Phosphatase at High Temperatures

Abstract ,

Thermostability property of enzymes are necessary in the industrialized cconomy
Some of the enzymes that are involved in the industrial processes are: oxidoreducinses,
transferases, hydrolases, lvases, isomerases and ligases (Ibrahim & Ma, 2017). The type
of enzyme in focus of the lab would be alkaline phosphatase. The purpose of the lab is
10 determine and compare the ._'h:mp-a and aig.‘lili\':lm'-: ol I:i*__'h temperatures (600 in

intestine and bacterial alkaline phosphatase kinetie activity. The hypothesis {5 that
calf~intestinal alkaline phosphatase (CIAP) would be more thermostable and have
higher Vmax wvalee ot &0°C than bacterial alkaline phosphatase (ECAF) because the
optimum lemperature for CIAP is higher than ECAP {respectively 45°C and 37°C).

Figure 2: The shsorbance of NPP- at 410 nm against the concentration of pNPFP
(mM ) 21 optimum empernture (37 O3, oo e fof, and high temperature (60 C), o
thar riggh, Tor ECAP,

Using liermture values of Km and eneyme kinetics al oplimum lemperature for cach ;
enzyme, the amount of substrate to add were recorded. The substrate used in both Figure 3: Lineweaver
enzymes  was  pNPP (pam-Nitrophenylphosphate),  The presence  of NPT . plot of ECAP enzyme
(nitrophenoljcan  be  detected  using  UN-spectroscopy at 410 nam  wavelength. activity a1 370 and
Lineweaver plot was plotied o caleulate and compare the Vimax, The resulis were that :
the Vmax and enzyme activity increased fior CIAP at 60°C than in 45°C,

Introduction

&0,

Alkaling phmph.l.l:lw s an eney r:1.|.' that h}ﬂl‘l.I]:L\o\'\ n p'hu-‘ph.'nlc o a fres :msr|_::|r.|l_' Figure 4: Linewcaver
phosphate group that can be tmnsferred 10 phosphorylate other proteins, [XNA strand i i
amnd other organic compounds. The industrial application of alkaline phosphatase are ] plot of CIAF enzyme
bioremediation, cloning and moere. The bioremediation process uses  purified : activity at 45C and
calf-intestine alknline phosphatase to separate metal ions and wranium contaminants : GO,

from the protein samples isolaed. This is used by chromium-plating
manufacturers (Venu-Babu,.. 2018). The other application of calf-intestine alkaling
phosphatase was that it helps in DNA cloning as the 37 and 3" ends of the DNA are
dephosphorylated so avoids sell=lignion of the DMNA (Biolabs, n.d.),

Analysis

I\"'l'EthUds In figure 1.0, the RY value for ECAP enzvme activity at 37°C, was 0,8975,

and at 60°C was 04016, so since both are less than 0.95, there are some
The Enzyme activity for both enzymes was measured at optimum temperature (457C vartability in our data. ln figure 2.0, the B? value for CIAP enzyme activity
for calf infestine alkaline phosphatase and 37°C for Ecoli alkaline phosphatase). 1t was for 37°C was 0.9913, bat at 60°C it was 08874, which means there are some
':1¢J~'l"*-‘-‘lhl~' '—'ﬂ:;l"]“:-t l"‘T‘-I'"-""l concentrations of substrats |‘|-"“'1]'_"“'J ".'-:N'-f-"“:‘l ko ?‘Fliri. variability in this data. According to Figure 2.0, the calculated Km value for
1hat absort at ¢ nm. The enzvme saluralson curve was done Drsl o Kknow the unils o . . . " §
enzyme needed o rech |1Ial<~:;u. st indicanes the muximum rarsber of exyme this CLAP a1 45T was 2,466 M and at &0°C it was calculated to be <1512 M.
can hg.n:lml:_.n' the subsirate p!\.l'l’ This was dong 1o know the Km, and Vmax values at

r . o R AR - 5 ] . —— - "
the ereyme’s optimum temperatures (Alkaline Phosphatase Kinetics. (n.d.)). Fable 1.0 Kinetics of ECAP and CLAF at optimum temperatures and 60°C,

" Kinetics al optimum Kinetics at 607

lemperalures
Sample | Caleulated Caleulated | Caleulated Caleulated

o T
I T il Km value Vmax value | Km value Vmax value
J B (mM} (Units'mg) | {mM]} (Units/mg)

06TM pNPP + Eneyme (01U of Product in NPP- absorh at 410 214 x 10 7.65 % 10 -1.82 % 107 TA40x 10
ECAP and 1.0 U of CIAP in different nm. For 3min, at Is interval

tubes) + 1L.OM Dicthanolamine Buffer. T d6h R.6x 1007 G.00x 1r &0 x 10!
0 50mM Magnesium Chlorde. pH 9.8

Data Conclusion

In conclusion, the enzyme activity for both ECAP and CIAF decreased afier
incubation at 60°C, The Vmax decrease for BUAP was (L025 umol'min/mg
but for CTAP the Vimax decrease was 1,255 umol/min/mg, Therefore, the
mare thermostable enzyme was ECAP due to smaller decrease in Vmax
comparing to CLIAP,

M, & e, K. (2907). indmiris = il Eanymse lxm Lysmopisls Mosrpmnm. | s
¥ A2

I':pl.'-: 1: The ahsorbance of NPP- at 410 nm :|¥:|inul the concentration |11'ph.|‘]" by

s, T, & Viewgnt, A, (2

at optirmum lemperature (37 ), o the Ieff, and high temperature (6000), ar fhe righs, Akakine Pleosphtans K ineties

for BCAP. Cirvarmmph, [ (3859, F
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Modulating PARP1 splicing in breast cancer as
potential therapeutic approach
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Abstract

The DNA damage repair pathway is highly enriched in genes that contain minor introns. Minor introns
are typically removed by splicing. Specifically, PARP1 is a protein that initiates DNA damage repair in cells
and contains a minor intron. The primary objective of this project was to study the effect of DNA damage
on the splicing of PARP1 in breast cancer cells. We used PARP1 antisense morpholino oligonucleotide
that targets and inhibits its minor intron splicing, followed by PCR and qPCR analysis of splicing as well as
western blotting to check for the protein level. We also analyzed cell viability over three days. We found
splicing alterations upon DNA damage. In addition, upon inhibiting PARP1 splicing, we show decreased
cell survival. Interestingly, treating cells with a DNA damaging agent along with inhibiting PARP1 minor
intron splicing caused significant cell death, suggesting that a combination therapy would be possible.



Modulating PARP1 Splicing in Breast Cancer as
Potential Therapeutic Approach

Albandar Al-Khater, Prof. lhab Younis
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Abstract

The DNA damage repair pathway is highly endiched in genes that
contain minoe infrons. Minor infrons are  typically removed by
cifically, PARP] & o protein thal mitiates DNA d
¥air in cells ond containg o minor intron. The pamany ob

of this project wos o study the effect of DNA damg
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Conclusion and Significance

Cwerall, the resulls indicate thaot o combined trectment of an
AMO that inhibits PARPT minor infron spiicing with induction of
DMA damage is efficient in kiling breast cancer cells throwgh
synthetic lethality. 5o far, targeting PARP1 wilh inhibiter has been
approved for patients with BRCAT mutafions. Our results show
that this combinatorial realment could be a novel tharapeulic
melhod 1o treal breast concer and yvield better PROGNCEE
regardiess of BRCAL shatus,
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Integrin-mediated signaling in breast cancer
cells

Author
Khalid Al-Naemi

Advisor
Mohamed Bouaouina

Category
Biological Sciences

Abstract

Integrin are essential transmembrane proteins that function as cell adhesion receptors, there are various
types of integrins due to the receptor being a heterodimeric complex. In addition to adherence, integrins
have a signaling role that transduces cellular signaling to facilitate various cellular process. In breast
cancer cells, changes in integrins levels and types provide cancer cells with the ability for metastasis
through adhesion to various Extra Cellular Matrix (ECM) proteins and more aggressive phenotypes.
We hypothesized that integrin-mediated cell adhesion to various ECM proteins could change cellular
signaling in breast cancer cell lines (MDA-MB 231 & MDA-MB 468).

Initially, we determined integrin expression profile of both cell lines in addition to MCF-7 noninvasive
cells. We observed the expression of integrin av6 in MDA-MB 468 and MCF-7 cells and B2 integrin
in MDA-MB 231. Then, we assessed whether cell detachment or matrix-specific cell adhesion such
as adhesion to collagen, fibronectin and fibrinogen could change the phosphorylation state of key
signaling effectors, namely AKT, Erk and p38 MAP kinases. The data shows an effect of detachment
on the over-phosphorylation of both Erk and Akt in MDA-MB 468 while it causes down regulation of
phosphorylation of both proteins in MDA-MB 231 compared to adhesion to serum. PMA addition
shows a varying effect on the phosphorylation state in which it up-regulates Erk phosphorylation and
downregulation of Akt phosphorylation. The aim of the research is to determine which effects matrices
could have on cell signaling that could alter cell behavior such as cell division, adhesion, migration, etc.
Following determination of adhesion effect on cell signaling, the next process that will be investigated is
cell migration. The differential phosphorylation of various signaling molecules within the cells could bring
about an effect on cell migration and metastasis.
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Molecular tools for microbial viability
assessment in environmental samples:
Case study of ballast water
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Abstract

16S ribosomal RNA gene sequences are used in the study of bacterial phylogeny and taxonomy and is
found in almost all bacterial species. It is specifically used as housekeeping genetic marker or as loading
control for the following reasons: (l) the presence of 16S rRNA sequence in most of bacterial species as
multigene family or as operons (Il) overtime and despite of evolution, the function of 16S rRNA has been
conserved, therefore, random changesin 16S rRNA sequence can be used as an accurate measurement of
evolution (Ill) the size of 16S rRNA gene sequence, which is 1500 basepairs, is large enough to be used for
informatics and sequences purposes [2]. 16S rRNA gene sequence is made up of nine different variable
and hypervariable regions in addition to multiple conserved regions [1]. The variable and hypervariable
regions express considerable sequence diversity among different bacteria, thus, act as finger prints for
different bacterial species [1]. Therefore, species-specific sequences within a given hypervariable region
constitute useful targets for diagnostic assays and other scientific investigations [1].
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Metagenomic analysis of DNA and RNA profiles
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Abstract

Ballast water is fresh or salt water, sometimes containing sediments, held in tanks and cargo holds
of ships to increase stability and maneuverability during transit. Cargo ships then proceed with the
discharge of ballast water stored from their initial port into the waters of the final or destination port.
This ballast water contains a variety of bacterial species, enriching the local bacterial profile within the
surrounding aquatic environment with possible foreign and harmful bacteria. Bacterial species can be
identified based on the analysis of variable regions within the conserved 16S rRNA sequences found in
all bacterial species.

In this research project, bacterial species within ballast water samples are analyzed based on the study
of variable regions within the 16S rRNA sequences within bacterial DNA and RNA profiles. Initially,
bacterial DNA and RNA from ballast water samples collected by Qatar Petroleum are extracted. Following
extraction of bacterial DNA and RNA, reverse transcription will be used to convert the extracted RNA to
cDNA and along which will be used for sequencing and. Using PCR, extracted DNA and RNA will be used to
create 16S rRNA libraries by amplifying the variable regions within the 16S rRNA sequences. The results
will be used to identify bacterial populations and correlate the evidence from both nucleic acid libraries
available on water samples to compare between DNA and RNA profiles within the ballast water. It is
crucial to study the viability of bacterial species in ballast water samples since it may alter the quality of
water in the environment. Furthermore, bacterial species can affect the viability of other species in water
and equipment installed underwater such as underwater oil pipelines through biocorrosion. Finally, it
is important to be able to recognize the bacterial species that are being relocated from one region to
another through tanks or cargo holds of ships.
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Role of kindlin-2 in breast cancer cell adhesion
and migration
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Abstract

Integrins are a family of receptors that mediate cell adhesion and migration and kindlin-2 is a ubiquitous
regulator of integrin expression and activation in cells. When activated by kindlin-2, integrins can be
used by the cell to adhere and migrate. Clinical research has shown that there is a positive correlation
between the amount of kindlin-2 in breast cancer cells and cancer aggressiveness and lethality. Previous
studies have also linked kindlin-2 to cancer cells invasion and metastasis, both of which are integrin-
mediated processes. Therefore, the role that kindlin-2 plays in integrin-mediated MDAMB468 cancer
cells adhesion and migration was investigated. To do this, we determined which integrins breast cancer
cells use during adhesion and migration, and what effects acute depletion of kindlin-2 would have in
these integrin function and breast cancer cells survival. Recent studies have also linked kindlin-2 to the
process of EMT (Epithelial-to-Mesenchymal) such that reducing kindlin-2 levels inhibits the expression of
key markers of the EMT process. Thus, we assessed whether kindlin-2 upregulation is sufficient for the
expression of EMT markers and the increase in cancer cell invasiveness.

We also investigated whether kindlin-2 involvement in EMT is depending on its ability to bind and
therefore activate integrins. We found that MDAMB-468 cells mainly rely on av33 and avf35 integrins
to adhere in-vitro. We confirmed that MDAMBA468 cell migration is inhibited when kindlin-2 is knocked
down. Moreover, we show that kindlin-2 is sufficient to increase cancer cells invasiveness and for their
upregulation of av36 integrin and the down-regulation of E-cadherin, both of which are key EMT markers.
Moreover, we demonstrate that kindlin-2 effects on EMT markers and cell motility require kindlin binding
to integrin. Our data clearly establishes that kindlin-2 is a driver of EMT in breast cancer and that kindlin-2
uses integrins.
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Role of P21 in the regulation of apoptosis in
breast cancer tumor formation
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Abstract

P21 is a cyclin-dependent kinase inhibitor (cdkn) gene which promotes cell cycle arrest in response to
certain stimuli. This gene inhibits the cyclin-cyclin dependent kinase 2 & 4 and acts as a regulator for
the G1 check point in the cell cycle. Previous research shows that the upregulation of CDKN1A in breast
cancer tumors has caused an inhibitory effect on cell apoptosis. However, not much has been found to
comprehensively explain this gene's function in tumors.

In this project, we studied the function of P21 in terms of its different splice forms, gene & protein
structure, and homologs. We then looked into two of CDKN1A's protein partners (EGFR and ERBB2)
which help in disrupting the cell cycle arrest function in breast cancer cells, along with CDKN1A. The
data was obtained from public databases: NCBI/GenBank, mutation analysis from OMIM, networks from
KEGG, and PDB protein structures. The analysis was performed using methods like BLAST, P21 network
inference from CDKN1A, gene expression clustering, and modeling of the pathways with BioSystems. The
project presents new insight on the details of the functionality of the role of P21 protein in the apoptosis
regulation and role of EGFR and ERBB2 receptors in communication and signal transduction between
breast cancer cells.
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PTEN gene encodes a ncRNA that acts as a
potent tumor suppressor in breast cancer
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Abstract

Breast cancer is the most common cancer in women worldwide with a high rate of mortality. In cancer,
a group of genes called tumor suppressor genes are inactivated to ensure uncontrolled cell cycle
progression. PTEN (Phosphatase and tensin homolog), a tumor suppressor gene, negatively regulates
a pro-survival pathway, and hence is typically downregulated or deactivated in tumors via one of
many known mechanisms, including mutations/deletion of PTEN gene or PTEN promoter methylation
that inhibits its transcription. Another less explored mechanism of gene expression regulation is post-
transcriptional, such as regulation of intron splicing. However, this mechanism is not explored for PTEN
in breast cancer cells. We hypothesized that PTEN can be potentially regulated post-transcriptionally
because the PTEN gene contains a minor intron. Minor introns are known to be highly regulated and
tend to regulate the expression of the genes that harbor them. In this study, we explored the splicing
efficiency of PTEN in MDAMB231 breast cancer cell line and its correlation with PTEN's loss of expression/
function. We have shown that PTEN's minor intron is inefficiently spliced in breast cancer cells, leading
to downregulation of PTEN protein expression. Interestingly, we showed that the unspliced PTEN minor
intron expresses a separate gene product that has a significant effect on cancer cell growth. This study
sheds the light on a novel mechanism for downregulating PTEN as well as provide a novel therapeutic
target for breast cancer.
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Abstract

Dihydrofolate reductase (DHFR) is an enzyme that is known to reduce dihydrofolic acid into tetrahydrofolic
acid using NADPH as a source of hydride. The catalytic residues of DHFR have been well studied and
characterized. The goal of this project is to express wild type dihydrofolate reductase (DHFR) and modified
variants in BL21 cells to compare their enzymatic activities after purification. Specifically, a residue in the
catalytic site of DHFR was modified (from arginine to glutamic acid) using site-directed mutagenesis and
was found to reduce the enzymatic activity of DHFR. Techniques used in this project include: plasmid
isolation, site-directed mutagenesis, transformation, induction of expression, protein purification, and
measurement of enzymatic activity.
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Effect of EDTA on enzymatic activity of calf
intestinal alkaline phosphatase
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Abstract

Alkaline phosphatase (AP) is an essential enzyme found across many organisms including prokaryotes
and eukaryotes, where it functions to break phosphate bonds from organic molecules with the aid
of metal ion cofactors such as zinc ions. The purpose of this research was to characterize the kinetic
properties of calf intestinal alkaline phosphatase (ALP) and to test the inhibitory effects of EDTA on its
enzymatic activity. EDTA is a chelating agent that would bind zinc ions show the importance of zinc ion
to AP activity.

Optimal enzyme concentration for ALP was found to be 0.01 U/ul based on tests across a range from
0.002 U/ul to 0.03 U/ul. The optimal substrate concentration was found to be 0.4 mM, testing across
0.05 mM to 1.0 mM. The Km and Vmax were determined to be 8.37 mM and 2.83 Abs/min respectively.
Using the optimum experimentally determined concentrations, an enzyme assay was conducted using
concentrations of EDTA ranging from 10-5 M to 0 M. EDTA was found to decrease the activity of ALP
through allosteric cooperative inhibition.
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The role of p38a kinase in regulating AUF1
binding to ATF3 transcripts in breast cancer
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Abstract

ATF3is a transcription factor that is overexpressed in many cancers and is involved in tumor progression.
[1] Since cancer is the second leading cause of death worldwide [9], studying the factors which affect ATF3
expression levels isimportant. AUF1 binds to 3'UTR of ATF3 mRNA causing its destabilization. For example,
upon amino acid deprivation, AUF1 is released from 3'UTR of ATF3 mRNA leading to its stabilization. [5] On
the other hand, the stress activated protein kinase p38a is known to regulate ATF3 levels under persistent
DNA damage. [7] Also, AUF1 binding to its target mRNAs has been shown to be regulated by p38a via
an unknown mechanism. [8] We proposed that upon induction of stress, p38a kinase phosphorylates
AUF1 reducing its binding to ATF3 transcripts and stabilizing ATF3 mRNA. This would lead to downstream
effects such as increased reactive oxygen species levels which is a characteristic of cancer cells.[1] Our
results show that ATF3 expression decreased upon induction of DNA damage with UV light and they
suggest that this decrease is due to p38a activation. Our results indicate; however, that ATF3 expression
increased upon induction of DNA damage with the topoisomerase Il inhibitor, Doxorubicin. Also, ATF3
expression increased upon serum starvation. Thus, different methods of stress have different effects on
ATF3 expression levels in cancer cells. Future work will investigate this difference on the molecular level
to come up with a novel therapeutic approach that will specifically target ATF3 levels with minimal side
effects.
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Effect of aspartame on kinetics of calf intestinal
alkaline phosphatase
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Abstract

Alkaline phosphatase is an enzyme that catalyzes the hydrolysis of phosphate esters that are present
in the extracellular space, making it essential for cell's growth. Aspartame is an artificial non-saccharide
utilized as sugar in some food products. It was determined that with increasing concentration of
aspartame, the activity of calf intestinal alkaline phosphatase decreases. Since aspartame is a non-
competitive inhibitor, increasing aspartame concentration should only decrease the Vmax of calf
intestinal alkaline phosphatase. According to a paper published by Chaudhri (2012), the expected Km
and Vmax values of calf intestinal alkaline phosphatase are found to be 7.6 x 10-4M and 3.12 ymoles/
min respectively using 50 mM Tris-HCl pH 11, while it is found to be 4.0 x 10-4M and 1.6 pmoles/min
using 100mM glycine-NaOH at pH 9.5. Initially the optimum enzyme and substrate concentration
was determined to prevent them from being limiting factors of the results obtained. Enzyme activity
was analyzed by utilizing para-nitrophenylphosphate (p-NPP) as a substrate and buffer solution
(0.1M Diethanolamine, 0.05mM MgCl2 pH 9.8). The Vmax and Km values obtained have decreased to
-0.78 and -0.085 respectively. The enzyme activity was also measured with the addition of different
concentration of aspartame. The experimental result shows that the activity of CIAP is inversely
proportional to with the concentration of aspartame.
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Assessing the catalytic activities of purified pla-
cental alkaline phosphatase and alkaline phos-
phatase from MDA.MB.231 cancer cell-line
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Abstract

The goal of this project is to analyze and compare human placental alkaline phosphatase (AP) to AP
derived from MDA.MB.231 cancer cell line. This was done by comparing the Vmax and Km of each
isoform. In order to obtain the Km and Vmax, an enzyme saturation curve was generated to find the
optimum amount of enzyme that would no longer become a limiting factor (saturation). This amount
was then used to generate a substrate saturation curve, which varied the substrate concentration.
A double-reciprocal plot, also known as a lineweaver-Burke Plot, was generated from the substrate
saturation curve. Through this the Vmax and Km, which indicate efficiency/speed affinity of enzyme
to substrate respectively, were obtained. We hypothesized that cancer AP would have higher speed
and efficiency than that of placental AP, but would have the same affinity to substrate (higher Vmax
value while the Km value remains constant. The Km and Vmax for placental AP were calculated to be
0.0314 mM and 1.71U/ml respectively. After lysing the cancer cells, the curves mentioned could not
be generated. The Biorad Assay was then performed to quantitate the protein present in the sample,
as well as a controlled enzyme activity assay of cancer AP. Through this, the amount of protein in the
sample and activity of AP were obtained. In conclusion, assessing AP was unsuccessful as the amount
of AP and the corresponding activity isolated from the cancer cells were minimal and not detectable.
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Near-optimal dynamic pricing strategies for
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Abstract

This project studies the near-optimal dynamic pricing strategies for selling the limited inventory of a
product over a finite horizon. Potential customers arrive stochastically over time and make rational
purchasing decisions. Customers' willingness to pay is private information known only by the customer
himself. The seller knows the distribution of valuations but not the actual realizations. An arriving
customer only purchases if the current posted price is lower than the valuation derived from purchasing.

The goal is to devise dynamic pricing strategies that generate (near)-optimal expected revenues and have
desirable computational properties.

The optimization problem of the seller is formulated as a continuous-time stochastic dynamic program,
which does not admit a closed-form solution except in very special-form demand functions (cf. McAfee
and Velde 2006, Gallego and van Ryzin 1994). Computational modeling and simulations are used to
evaluate properties of the benchmark and proposed pricing policies.
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Abstract

Our research aims to answer: Can learning support aid student performance on a classroom assessment
technique aimed at developing self-authorship and reflective judgement? Self-authorship (Baxter-
Magolda et al., 2010) and reflective judgement (King & Kitchener, 1994) enables students to take what they
learn, make a personal critical judgment and apply this information in real life situations. Self-authorship
and reflective judgment, together, was operationally defined as student'’s ability to make a claim, support
it with a reason, and demonstrate self-reflection in their response to a classroom assessment technique
called an Exit Ticket. Exit Tickets are slips of paper students submit at the end of each class with responses
that meet three criteria: (a) provide a claim (critical, creative, or curious insight about a class concept)
(b) support the claim with a reason (c) self-reflect on the claim/reason through personal application.
A substantial response met all of the three criteria. We conducted an in classroom intervention study
in the Organizational Behavior (70-311) class offered in CMU-Q during the Spring 2019 semester. Our
intervention involved asking students to complete an Exit Ticket with scaffolding (i.e., a posted question)
and students were provided with regular feedback. In order to assess whether or not there was any
impact on student performance on the Exit Tickets we compared the scores of the Exit Tickets of the Fall
2018 (n = 28) semester, where no scaffolding was provided, with Spring 2019 (n = 21), where scaffolding
was provided. We used information from the first half of each of the semesters to do this.

We compared the scores of the Exit Tickets across both semesters by using between-subject and within-
subject designs. As we implemented our intervention in Spring 2019, we predicted that the Exit Ticket
scores would be higher when compared to that of Fall 2018. Additionally we predicted that student
performance would improve over time. The results supported our predictions that scaffolding aids
student performance in an assessment targeted at developing self-authorship and reflective judgement.



CAN STUDENTS LEARN TO
THINK FOR THEMSELVES?

Zeina Darwiche, Cecile le Roux,
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WHY DO WE CARE?
Students can think independently by using self-
authorship [Baxter-Mogelda et al., 2010) ond
reflective judgment (King & Kitchener, 1994). This
type of thinking supports students to take what
they learn, make a personal critical judgement
and apply this information in real life situations.
Thereby, students can maximize their potential in
varnious situational contexts,

\//

WHAT DID WE DO?

Each class, students in 70 311 completed an Exit Ticket:
a classroom assessment of student learning submitted
at the end of class. It was noticed that students in F18
performed better when complefing an Exit Ticket with
scaffolding (i.e., a posted guestion) as opposed fo
without scaffolding. In 519, this study explored the
impact of a scaffolded Exit Ticket on student grades. It
wias predicted that students' Exit Ticket performance
wiould improve with scaffolding as compared to no
scoffolding. It was also predicted that student
performance would improve over time,
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WHAT DID WE FINLD?
How well do students perform on exit

tickets with and without scaffolding
in the first half of the semeaster?
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Abstract

Matching models are used to model a variety of economic also economic allocations, like workers to
jobs, students to schools, tenants to dorm rooms, etc. The canonical model of one-to-one matching
with strict preferences (Gale and Shapley 1962) includes two finite sets of agents on the two sides of
the market. The complete list of preferences for all agents are known a priori. The famous Gale-Shapley
Deferred Acceptance Algorithm is proven to result in a stable matching and terminates in a finite number
of rounds. The goal of this project is to extend this algorithm to uncertain preferences.
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Abstract

Many retail services are designed as multi-phase services, where the auxiliary servers perform some
basic tasks in earlier phases to allow more time on the value-added tasks later on. Motivated by the
produce weighing practice of a large grocery store chain in Qatar, we investigate the performance of a
two-phase service system under two scenarios:

1) Current design (Dedicated scale area): The fresh produce is weighed by dedicated servers before the
customer proceeds to the check-out with all other items.

2) Alternative Design: The check-out counters are equipped with scales that can weigh produce and,
hence, can process the entire shopping cart of the customer.

The two designs are compared in terms of expected waiting times at each service phase, expected queue
lengths and the space requirements, and the effect of waiting time on probability of customer purchase.

In the rough-cut analysis, approximate queueing formulae are used to estimate the mean waiting times.
The effect of parameter uncertainty is evaluated via Monte-Carlo simulation. In the exact dynamic
gueueing analysis, a discrete-vent system simulation is constructed to calculate the performance metrics
as well as their distributions. We also investigate whether waiting time is an effective price discrimination
tool in the current design, which incentivizes shoppers with high waiting cost to buy pre-packaged goods
at higher prices to skip the produce weighing queue.

The insights carryover to more general settings. Our findings can be used to improve the process flow in
other multi-phase services such as expert services (e.g., physicians and lawyers).
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Abstract

In eukaryotes, upon the transcription of a gene into a pre-mRNA, the pre-mRNA first matures, leaves the
nucleus, then gets translated into a functional protein in the cytoplasm. This entire process of converting
the information stored as DNA into a functional protein contains many regulation steps, but the very first
step is dictated by the activity of the promoter. Because tumor suppressor genes inhibit the growth or
survival of tumor cells, their expression levels are highly regulated (inhibited) in cancer cells. For example,
the BRCA1 gene is a tumor suppressor that encodes a protein which functions in DNA damage repair, a
process that is mis-regulated in cancer. One approach cancer cells use to silence the expression levels
of tumor suppressor genes such as BRCA1, is through the hypermethylation of CpG islands found in the
promoter. Hypermethylation of these CG rich regions ultimately prohibits transcription factor binding
leading to a decrease in their expression levels. For this project, we aimed to synthesize a protein-DNA
complex (herein we call it iyk) which can target CpG islands of specific genes. The protein component of
this complex is a DNA demethylating enzyme (TET1), whereas the DNA component functions to guide
TET1 to specific promoters (BRCAT1 promoter in this case) by base pair complementarity. We hypothesize
that by expressing iyk in cancer cells, BRCA1 will be re- expressed providing the cells with potent tumor
suppressor activity and ultimately leading to their demise. This approach should provide a novel potential
therapy with reduced side effects.
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Abstract

In eukaryoies, upon the franscription of 8 gene info @ pre-mANA, the pre-mRNA first matures,
leaves the nucleus, then gets ranslated imo a functional probein in the cyloplasm. This ertire
process of comverting ihe information slored a3 DMNA inlo a functional prolesn containg many
reguiation steps, but the vary first step is dictated by the activity of the promoter. Because fumor
suppressor genes inhibit the growth of surdval of tumor oolls, their expression lévels & highly
reguiaied (inhibited) in cancer cells. For axample, the BRCAT gand is 3 umdr supprassor thal
oncodes a protein which functions in DNA damage repair, a procoss that 5 mis-reguiated in
cancer. One approach cancer cells use 1o slence the cxpression levels of fumor suppressor
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Hypermathylation of these CG rich regions uiimately prohibits transcription factor binding
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protein-DHA complex (herein we call it k) which can target CpG islands of specific ganes. The
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component functions 1o guide TET1 to specific promoaters (BRCAT promoter in this case) by base
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Background
In cancers, Tumaor Suppressor Genes (TSGs) are silenced by the methylation
of CpG islands in their promoters.
TET1 is a DNA demethylating enzyme that can remove methyl groups from
CpG islands of TSGs.
BRCA1 is a TSG whose promaoter is mathylated in Breast Cancer,
In this project, we engineersd a TET1 fusion protein that can be targeted to
specific CpG islands such as the one in BRCA1's promater,
Once the cDMNA sequence of the fusion protein is cloned in a mammalian
expression vector, the expressed fusion protein will bind to a biotinylated
guide DNA, whare the guide DMNA will help defiver the whole complex (ivk)
BRCA1's CpG island by base pair complementanity.
Re-expressing such TSGs in this specific manner is a potential new
therapautic approach with minimized side effects.
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Discussion and Conclusions
Our goal was 1o synthesize a DNA-proten complex guiced to BRCA1's
hypermethyiated CpG islands in its promoter towards their demethylation,
leading to BRCA1 gene re-aexpression.
After optimizing OE-PCR for ivk cDMA synthesis by using different High Fidelity
DNA polymerases and different thermocycling conditions, we succassiully
generated fragments F1F2 and F3F4 as seen in figure 3a. We are still aiming
towards the synthesis of the continuous fragment F1F2F3F4.
The size of iyk cONA could be massively reduced (from 6.9 kb down to 2kb) by
only incorporating the Catahtic Domain (CD) cDMA of TET1 requirad for DNA
demethylation and the 45 bps cDNA motif of Avidin sufficient for Biotin binding
The bisulfite converted sgDNA will be sent for sequencing 1o measure tha
mathylation state of BRCAT's CpG island prior iyk treatment. From ouwr initial
assumption that BRCA1 expression levels in MDA-ME-231 are low do 1o
hypermethwlated CpG islands, we expect most of the C's lo be methylated in
the 506 bps sequence that we have amplified in figure 3b,
Ultimately, we believe that the synergy created by using CRISPR (genome
editing) alongside ivk (epigensatic editing) would allow us to alter any genome
by first, inserting or remaoving any desired gena in the ganome using CRISPR
and second, by regulating the transcription of the gene wsing ivk. This will allow
us to dictate the fate of any cell since the fate of any cell is directly effected by
the RMNA and prodeins it expresses.

Carnegie Mellon Uniy
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Abstract

In today's technology-driven environment, software is becoming a driving force for growth and innovation
for businesses and, as a consequence, consumers. However, we are often plagued with buggy software
that hinders our ability to use it correctly. A popular method of combating this issue that has been adopted
by existing software is the idea of design by contract (DbC), also known as contract programming (Meyer,
1992). This is a strategy of designing software that provides us with a method to ensure correctness and
reliability of code at every module. It involves placing assertions (statements that are expected to be true)
at different points in code that help prove reliability of various operations. However, many languages
lack this feature which leaves a gap in the reliability of the language when it comes to reasoning about
code. One such language is Standard Meta Language (SML). SML is a functional programming language
widely used among researchers, as well as in the development of automated theorem proving and
formal verification software (Tofte, 2009). We will be implementing an assertion engine to facilitate a DbC
strategy in the New Jersey implementation of SML, in order to help verify correctness of code.
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IRg: A distributed graph-based framework for
information retrieval
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Abstract:

Efficient and scalable query evaluation is crucial for web-scale research and development in Information
Retrieval (IR). While high-level parallel abstractions have enjoyed notable success in other domains of
data science, existing IR platforms do not provide a unifying and optimizing framework for developing
retrieval models. To facilitate developing and exploring custom models efficiently at large scale, we
propose IRg, a distributed graph-based framework for IR. IRg presents an intuitive abstraction, which
encodes terms and documents as well as their statistics and relationships in a graph structure, and allows
expressing retrieval models in terms of message passing between vertices in this graph. Alongside, IRg
presents an efficient distributed engine, which automatically optimizes and parallelizes retrieval models
implemented using the corresponding abstraction.
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MOTIVATION [ l THE IRg ABSTRACTION

» Large-scale Information Retrieval (IR) is central to many | "/Rg allows dna_velgpers to express retrieval via
applications like Web search and e-commerce search message passing in a Term-Document Graph

= |R researchers and practitioners need to prototype and
evaluate their retrieval models ot large scale—but building
or extending a scalable search engine to test custom
models requires tremendous engineering efforts

= \We propose IRg, a novel framework that enables IR experts Wk o
to easily develop and efficiently deploy their own retrieval

= Developers’ code is provided to IRg's engine for
models at scale

automatic optimization and parallelization

THE /IRg ENGINE

Engine Archltecture An lllustration uf R3M
IRg Runtime Query Processor: Employs a novel for query “CMLIQ academic calendor”)

Query e i RAAT  3-way MaxScore  (R3M) | fostings st Upper Bound Toprk Threshold
B algorithm that generically applies

ry-Deparcigat  Pro-Retriesal Procesiing . i e i
e robust pruning, significantly reducing
RS odeki) Opcimired ok retrieval latency for custom models

Model

Processor Model Processor: Aggressively
PGSR i e S Bovisnads Comaination

G indepndena optimizes the search index for user-
oo ey QLTSNS | ———— | implemented models L accumulator ||

Bourdi Comprmssn

Collection
Processor

Madebindepandent ¢ opeciion ndesing === | distributes and compresses the index

— ~ | Collection Processor: Efficiently M rademic
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Time
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EXPERIMENTAL EVALUATION
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™

1 delivers substantial speed up to custom retrieval models at large scale, without impacting search accuracy!

edgements. We would like to thank our collaborators Dr. Tamer Elsayed, Reem Suwaileh, Dr. Yousuf Ahmad, and Dr. Mucahid Kutlu for their
insights and feedback and their contributions to the experimental evaluation of and data pre-processing for IRg. This work was made
e Y WPRP grant & 7-1330-2-483.




Educating girls in Qatar: Toward enhancing
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Abstract:

This research analyzes the usage of technology in the public single-gender education system in Qatar.
Specifically, this research examines how several factors can influence the e-learning in Qatar such as
teacher's attitude, student's motivation and technologies support availability. In this research, | conducted
user studies and problem analysis to further my understanding of the issue. Through conducting user
studies, including participant interviews (initial, cued-recall and retrospective), analysis of curriculum and
questionnaires distribution to students in the secondary school of Qatar. The results of the research show
potential reasons why a disconnect occurs between fully equipped technological classrooms and their
lack of use of it. The user studies methods uncover Qatar specific insights focused on user goals, tasks,
and importantly the barriers that might prevent teachers or students from exploring these technologies.
The data reveals uniquely designed interventions that move toward solving the problem.
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What does the eye say?
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Abstract

Cross-cultural communication is a fundamental practice in the modern, globalized world. Studies
surrounding this by H.A. Elfenbein and N. Ambady (2002) examined the prominence of In-group advantage
in emotion recognition. In a cultural sense, the concept of In-group advantage describes how emotional
communication tends to be more accurate when both the expresser and perceiver originates from the
same cultural group. This study aims to extend on this concept of in-group advantage and investigate
if cultural group homogeneity is more important than the factor of cultural assimilation. To achieve
this, the participants were split into two groups. One group consists of local Qatari students while the
other group consists of students originating from a Western background. In this study, participants were
asked to judge a set of western-centric expressions in the form of photos (Baron-Cohen, 2001). Results
show that Qatari locals judged emotions of Western eyes equally as well as the in-group, suggesting
that students in Education City are good at perceiving emotions in Western faces. Further research can
explore whether this effect is limited to Qataris in Education City, and can explore if Westerners living in
Qatar are equally as good at judging emotions in Qatari faces.
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This study explores in-group and out-group effects.
Belonging to a cultural group provides in-group
advantages for judging emaotional expressions in faces of
that group (Elfenbein & Ambady, 2002).

Studies show that miscommunications arise due to errors

in interpreting emotions between different cultural ._ ns
groups (Elfenbein & Ambady, 2002). Because ECis a
multicultural environment, it is important to explore
cultural differences that can affect communication,
We explored how well Qatari Education City (EC)
students can judge emotional expressions in Western
faces compared to Western EC students.

Figure 2: Percentage of Comect Responses to Eye Stirmuli

METHOD OF OBSERVATION

Population: 20 Qatari and 15 Western EC students p=07
Measurements:

Figure 3: Total Correct Responses by Gender

1) Accuracy in judging emotions in 36 validated photos of
Western eyes (Figure 1, Baron-Cohen, 2001) 1) Figure 2: As predicted, Qatari EC students showed an in-group
2) Completion of the Empathy Quotient Test (EQT, Baron-  advantage. They judged Western eyes as accurately as Western
Cohen, 2004). The EQT is a theory of mind measure. In participants (p=0.15).

this study it is used as a control measure to ensure that 2) Figure 3: Data were collapsed and analysed post-hoc for gender
differences, Females performed marginally better (47.2%) than

males (42.3%), (f(33)=1.89, p=0.07).
3) EQT: Three participants (1 Qatari, 2 Westerners) with below
average empathy scores on the EQT were removed from analysis.

the accuracy of responses to emotions in Western eyes
reflects the ability of emotion recognition and is not
related to generalised theory of mind deficits

Qatari and Western participants had equal EQT scores (Qatari: 45.5,
(SD: 10.3); Western: 45, SD:9.7). EQT comrelated moderately with
accuracy of judging emations in eyes (r=0.36).

pilayful cormforting

CONCLUSION

Qatari EC students judged emotions of Western eves equally as
well as the in-group, suggesting that EC students are good at
perceiving emotions in Western faces.
A trend for gender differences was observed where females were
better at emotional judgments than males, which replicates
previous findings (Baron-Cohen et al., 2015).

Figure 1: Example of Emational Further research can explore whether this effect is limited to

Eye Stimuli Qataris in EC, and can explore if Westerners living in Qatar are

Hypothesis: Due to extensive contact with Western equally as good at judging emotions in Qatari faces.

populations, Qatari EC students and Western EC
students will be equally proficient in judging emoticns Baron-Cohen, 5., Wheelrighe, 5. & HIlL 1. [2001). | of Child Paych & Peychiatey 42, 141-252
. . Baron-Cohen, 5 & Wheelright, 5. (5004, | Autesm Dev Disord, 3405, 16575
dEpICI’Ed in Western EYyes. Baron-Cohen et al, (H015) Most. DOI101 37 Ljournal pore 01 3651
Elfenbein, M A, & Ambady, N, (7002), Prychelogical Balleting] 2801
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Effect of language direction on spatial cognition
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Abstract

Previous research demonstrates how the languages one speaks influence how they perceive the world,
affecting both visual perception and visual-spatial cognition. For example, bilinguals generally out-perform
monolinguals on cognitive inhibition tasks, like the Simon Task or the Stroop Task, by displaying better
cognitive control mechanisms (Blumenfeld & Marian, 2014). Furthermore, performance and perceptual
differences related to language reveals differential brain activity between monolinguals and bilinguals
on spatial stroop tasks (Bialystok, Craik, et al., 2005). Research has also explored the effects direction of
language have on spatial perception (Blumenfeld & Marian, 2103). Specifically, effects of native language
direction differences between left-to-right (e.g. French) and right-to-left (Arabic e.g.) languages, show that
right-to-left language speakers are biased towards the right visual hemifield compared to the left-to-right
language speakers (Fagard & Dahmen, 2003). In the Qatari context, our study aims to explore whether
right-to-left language (Arabic) speakers will show similar effects when compared to left-to-right language
speakers. Study participants are CMU-Q bilingual speaking students who either read and write in only
left-to-right languages (e.g. English and French) or read and write in English and Arabic. Therefore, with
respect to the Simon Task, we hypothesize that the attention to space given by right to left language
speakers will in fact be different than that of the left to right language speakers. We predict that based on
the language of communication in this area, right to left language speakers will answer the incongruent
trials of the Simon Task more accurately than left to right language speakers, due to their longer exposure
to both the right (primary language) and the left (English secondary language) hemifields.



Effect of Language Direction on Spatial Cognition

Fixploring the effects of reading and writing language direction on performance on visual
tasks in the Middle Eastern context

Mascoma Zehra Danish Memon Jennifer Bruder
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Introduction Results

= Language affects how people perceive the world'

» Language direction (left-to-right {L-to-R) or right-
to-left (R-to-L) affect visual-spatial perception®*
The Simon Effect® Cognition is optimal (i.e.

reaction times are faster; aceuracy is higher) when

the words “left” or “right™ are spatially congruent
with the motor response (see Figure 1). However,
this effect has only been reported in L-to-H

languages i
Arabic Arabic English English

. ) . . Congruent Incongruent Congruesnt Incongruent
Hypothesis: Direction of written language

direction will influence visual-spatial perception Figure 2: Average Response times [ms)

Methods *p<.01

Participants were students at CMU-Q)
The R-to-L group could read and write in Arabic

The L-to-R group could read and write in L-to-R
languages only, like English (Table 1)

Both groups were controlled for age (range: 18-235)
and handedness (right-handed only)

Both groups performed a variation of a visual [Essss

Simon Task (Figure 1), The Arabic group Arabic English Arabic English
pl:r['urmi:d the task in Arabic Congruent Caongruant Incongruant Incongruent
Accuracy and reaction time were measured Figure 3: Accuracy (Percentage Correct)

# Owverall, reaction times for the English Group were
significantly faster (Figure 2, F{2,1982)=14.67, p
= .0005: Wilk's A=0.96, partial n2 =.01)

= . = Across groups, accuracy for congruent va.

Concentrate Analyze stimulus Respond!

LEFT

Congruent

incongruent conditions was higher, demonstrating

a common Simon Effect (Figure 3,
F{L1983)}=8.18, p < .01; partial n2 =.004)

Analyze stimulus

Discussion

Incongruent

The Simon Effect was reproduced across groups:

Figure 1: A viswal Simon Task spatially congruent trials were more accurate than
The Simon effect. Hesponse accuracy is usually higher and incongruent trials
response times faster when stimulus appears in the same Or results suggest that bi-directionality of
relative direction as the response, written languages inereases cognitive load and
leads to delays in speed of responses to space and

Type of language Congruent Incongruent language judgements

Arabic Group (n=18) 30 randomized tnals 30 randamized tnals Referenceg

English Group (n=15) | 30 randomized irals 30 randomized trials

Table 1: independent & Dependent variables - "Simon, ) K., and Wolt, 1 D\ (1963} Ergosomics, 6, 99105,
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Abstract

We introduce a polynomial-size oracle hierarchy for one-way finite automata. This generalizes the
polynomial-size alternating hierarchy for one-way finite automata with a bounded number of alternations;
and relies on an original definition of what it means for a nondeterminsitic automaton to access an
oracle, which we carefully justify. We prove that our hierarchy is strict and that the first level already
contains problems outside the polynomial-size alternating hierarchy. We then identify five restrictions to
our oracle-automaton, under which the oracle hierarchy is proved to coincide with the alternating one,
thus providing an oracle-based characterization for it. We also show that, given all others, each of these
five restrictions are necessary for this characterization.



An Oracle Hierarchy for Small One-Way Automata
Malek Anabtawi, Sabit Hassan, Christos Kapoutsis, Mohammad Zakzok
Carnegie Mellon University in Qatar

Motivation.

Problem. Given o partiolly filled Sudoku board, fill the
rest of it so that each row, each column, and each
square contains each one of the digits 1-2 exactly once,

Question. How hard is this

problem?

o Answer 1. Nobody
kmows of an efficient
algarithm to solve this
problem

o Answer 2, It is in Level 1
of the Polynomial-Time
Hierarchy.

Answer 2 is much more

infarmative.

The Polynomial-Time Hierarchy (PH) is important for

describing how hard a computational problem is,

o Infinitely many levels.

@ The harder a problem is, the higher the level of the
hierarchy where it belongs.

o Multiple equivalent definitions using: (1) polynomial-
time oracle Turing machines, (2] polynomial-time
alternating Turing machines, (3) polynomiol-time
predicates, and (4] second-arder logic

o Asimpler 1FA analog of the PH exists. It can us help
gain intuition about the PH.

5
I8 7le

The Polynomial-Time Hierarchy

Question. What are the 1FA analogs of the PH

under each of these definitions? Are they also

equivalent?

Contribution. Analogs under (2), (3), (4) already

treated. In this work:

o Analog of the PH under [1);

5 Prowve that it is strictly stronger than the
analog of the PH under (2).

1 Restrict it to match other analogs

First, we give a natural definition of arocle finite
automata (OFA) and define the powerful OFA hierarchy
on top of it

Definition.

A OFA, M, has a one-way write-only oracle tape, access
to an oracle O, and is able to: (1) ask multiple questions
to @, (2) write on the oracle tape at any point in its
computation, (3] write an indefinitely long string on the
oracle tape, and (8) ask “wxv” to O.

Example.

b" T

[1fofa]ffpldfz]1[1]of0]

L L] Il X ] L ]

Definition.
The powerful OFA hierarchy is the collection of classes:
14y = 1E, = 1M1y, and for all & = 0:
18,5, = 1D15,
]EHH = 1-\‘!111".-
14y = col1l,.,.
Theorem.
The strong OFA hierarchy is strict. That is, for all & = 0:
18, = 18,,,
Thearem.
The strong OFA hierarchy is strictly stronger than the
polynomial-size alternating size hierarchy.
1H < 1H
Open Problem.
For every level, are the opposing classes equivalent?
1£, = 1il,

The Oracle Finite Automaton Hierarchy

Polynomial-Time Hierarchy

Prior work.
The Poly-Size Alternating Hierarchy

Definition: An alternating finite automaton
[AFA), consists of:
= A set of states,
* A partition of @ into IF and E, the universal
and existential states, respectively,
A set of input symbaels, E.
A transition function, §:Q x £ = Q.
A start state, goare-
An accept state, Gaeceng-

Example,

Definition.

The polynomial-size alternating hierarchy is a

collection of classes, Let k = 0 be the number

of alternations:

= 1I, isthe class of problems that can be
solved using an AFA which has alternating
level = k and starts in an existential state.

= 1Il; is the respective class that starts in a
universal state.

Te create an analogous oracle-based
hierarchy to the polynomial-size alternating
hierarchy, we restricted the OFA model in
five ways, An cracle OFA M is said to be:

1. Many-one: If it makes one query and
returns the answer of the query.

2. Synchronous: If it only prints on the
oracle tape in the same step as it asks a
query to the oracle.

. Laconic: If the query tape can only
contain one symbol,

. Omitting: If, at every guery with partition
u, v, and guery tape string x, the query
string omits the prefix v, and Is thus only
asking “xv" to the oracle 0.

. Query-deterministic: If, at every query,
for every possible prior state-symbaol-
mowve triple, there is < 1 string that can
be printed on the query tape.

Restricting Oracle Finite Automata

The Weak OFA Hierarchy

We define the weak OFA hierarchy using
an OFA with all five restrictions shown in the
left panel.
Definition.
The weak OFA hierarchy is the collection of
classes
1E, = 1My, and forall k = 0:
1%, = 1INt
1Mgsq = col1Ey,,.

Thearem.
The hierarchy is contained within 1DFAs of
elementary size

1HE P
Thearem.
The weak OFA hierarchy represents the
polynemial-size hierarchy. That is, For all
k=0

1%, = 15,

1My = 11,

Proof Sketch.

By induction on k, we prove that every level
in the weak cracle hierarchy 1€, [111,) can
simulate the carresponding level in the
palynomial-size hierarchy 1, (101;) and vice
Wersa.

Corollary.
The weak OFA hierarchy is strict. For all
k=0

1£, =1,
This follows directly from the previous
theorem and [3], where Geffert prove that
the polynomial-size hierarchy is strict.

References




MADAR Twitter user dialect identification

Authors
Houda Bouamor, Nizar Habash, Sabit Hassan, Kemal Oflazer

Category
Postgraduate

Abstract

We present a dataset of Twitter profiles and corpus of tweets created for the Multi Arabic Dialect
Applications and Resources (MADAR) project. The corpus has two components. First is a collection of
Twitter user profiles who have tweeted with hashtags of different countries in the Arab Region. The
twitter profiles are annotated for their countries of origin. We provided the annotators with guidelines
for the annotation process. A high Inter-annotator Agreement shows that the annotation can be trusted.
Second is a collection of tweets (publicly shared as tweet-ids) from each of the Twitter user profiles. The
tweets are automatically annotated with dialectal probabilities using the MADAR dialect identification
system which classifies Arabic dialects into 25 cities plus Standard Arabic. This corpus of tweets alongside
their dialectal probabilities can be used for Arabic Dialect Identification. We also present results of our
initial experiments on automatically predicting countries of Twitter users by utilizing Tweets posted by
the users.
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ARAP - Author profiling and its application for
market segmentation

Authors
Anis Charfi, Syed Mehdi, Esraa Mohamad

Category
Postgraduate

Abstract

This poster will present the ARAP - Author profiling (AP) tool for Arabic, which is based on machine
learning and language resources that were developed in the context of the ARAP project. The poster shows
how author profiling can be used to analyze the market segmentation by analyzing an organization’s
social media Arabic speaking followers. The AP tool can analyze the public tweets by the followers of an
organization’s Twitter account and categorize the organizations' followers based on age group, gender,
and Arabic dialect. Such information would be useful for organizations to understand their customers/
followers' base and would also enable targeted marketing. For the purposes of this demo, we took
Ooredoo as example organization that could leverage the AP tool.



ARAP - Author Profiling Tool for Customer
Segmentation

Anis Charfi, Syed Mehdi, Esraa Mohamad
Information Systems, Carnegie Mellon University in Qatar

Tool Overview

The ARAP Arabic author profiling tool is a machine learning based tool that allows to profile the known or unknown author of Arabic text with
respect to gender, age, language variety (dialect), by analyzing the Arabic text written by the user or the user's public tweels (in case tha user's
Twitter id is known). The tool is available through a Web user interface and also as a REST API,
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Figure 1: Author Prodiling Tool Result Wl LI Figure X: Author Prafiling Tool Result AP

Author Profiling Tool for Customer Segmentation

ARAP — Author Profiling (AP) tool can be used to analyze the customer segmenltation by profiling the organization’s Arabic speaking followers
on social media. The AP tool can analyze the public tweets by the followers of an Organization's Twitter account and calegorize the users
based on Age Group, Gender, and Arabic Dialect. Such information is useful for onganizations to understand their prospects and customers and
enables targeted markaling. Balow, we present the process and the results of using the AP tool to analyze Ooredoo's followers on Twitter.

Filter users with at

least 60% Arabic AP APl on the final
tweets and at least set of 3460 users
100 tweets.

Using Twitter API
retrieved the last
5000 followers

Under 25
25 1l 34
=35 and up

Figure 3: Authar Profiling Tool Age ard Dialect Distribution Fighare 4: Author Prodiing Tood Gemder Distribution
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Deception detection in Arabic text

Authors
Anis Charfi, Esraa Mohamad, Syed Mehdi

Category
Postgraduate

Abstract

With the widespread of the internet online sources, they gain a lot of deception content from many
users. Deception is a very common phenomenon, and people have been interested in how to accurately
detect deception for much of human history. This has motivated the need for methods to automatically
detect and identify deceptive content. In the framework of the ARAP project, we translate the open
deception Seven Truth and Seven Lies corpus (Perez-Rosas and Mihalcea (2015)) to Arabic and used it
to automatically detect deception. Then, we used machine learning classification techniques in order to
identify of deceit in short texts. The corpus contains about 7000 sentences annotated as truth or lie.



Deception Detection in Arabic Text

Anis Charfi, Esraa Mohamad, Syed Mehdi
Information Systems, CMU Qatar
{acharfi, emohamad, smehdi}@andrew.cmu.edu

INTRODUCTION & MOTIVATION

The Seven Truth and Seven Lies corpus (Perez-Rosas
and Mihalcea (2015))
Developed using Amazon Mechanical Turk: Each

worker was asked to contribute seven lies and seven
truths, on topics of their choice. 3’"”?. Qic" '
We translated that corpus to Arabic and built a m

supervised-learning classification models to classify

the lies and truths in Arabic. Rumors Control Falte News Detectinn Trustful Cnmmunit-,r

Translation Filtering
(2 Native Arabic Annotators) (ambiguous)

7-Truth 7-Lies 7-Truth 7-Lies

labelled English labelled X210
Dataset Dataset

Feature Extraction | - Pre-prut:'essmg -
(BOW = n-grams — TFIDF) (Tokenization — Stopping — Normalization)

Classification I Model Evaluation
(NB—=5VM - LR - DT) (Cross-Validation — Accuracy — Precision — Recall — F1)

Binary classification [Truth, Lie]

10-fold cross-validation

BOW with HP = 1500 tokens

TF-1DF with min_df = 4 & max_df = 0.25

b2

We have an Arabic dataset of truths and lies with
over 7000 sentences

Best accuracy of 62% with the Logistic Regression
T AT I classifier and using tf-idf with bi-gram features

As future work, we will try BOW with Okapi BM25
weighting schema features and W2V features
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Supporting students writing case analysis
in information systems and organizational
behavior

Authors
Silvia Pessoa, Maria Pia Gomez Laich, Thomas Mitchell, Michael Maune

Category
Postgraduate

Abstract

This poster reports on a collaboration between applied linguists and professors in Information Systems
and Organizational Behavior to support the writing of case analyses. We describe our application of
several linguistic and knowledge models of writing from Systemic Functional Linguistics (SFL) and
Legitimation Code Theory (LCT) to the teaching of analytical argument. These models describe language
patterns for analysis and argument, the structure of the case analysis genre, and the amount and kind
of information from the disciplinary theory needed to meet the expectations of the assignment. Using
these models, the linguists developed and conducted writing workshops for the students to prepare
them for their writing assignments.

We argue for the effectiveness of these models in helping students succeed in their writing by drawing on
data collected from a high and low-graded case analyses from students in these courses. We show how
the students who were successful on the assignments were more on topic, used the specific topic of the
paper to do their analysis, and engaged in sophisticated reasoning and use of specific language patterns
to effectively accomplish the goal of the assignment. We conclude by showing some of the teaching
principles that may help future students in their case analysis writing.
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About Carnegie Mellon University in Qatar

For more than a century, Carnegie Mellon University has challenged the
curious and passionate to imagine and deliver work that matters. A private,
top-ranked and global university, Carnegie Mellon sets its own course with

programs that inspire creativity and collaboration.

In 2004, Carnegie Mellon and Qatar Foundation began a partnership to deliver
select programs that will contribute to the long-term development of Qatar.
Today, Carnegie Mellon Qatar offers undergraduate programs in biological
sciences, business administration, computational biology, computer science,
and information systems. Nearly 400 students from 38 countries call Carnegie

Mellon Qatar home.

Graduates from CMU-Q are highly sought-after. Most choose careers in
top organizations in Qatar and around the world, and many have pursued
graduate studies. With 12 graduating classes, the total number of alumni is

nearly 850.
To learn more, visit www.qgatar.cmu.edu and follow us on:

Twitter: @CarnegieMellonQ
Instagram: @carnegiemellonq
Facebook: CarnegieMellonQ
YouTube: CarnegieMellonQatar

LinkedIn:  Carnegie Mellon Qatar

Leadership Contact

Michael Trick Dean's Office:

Dean deans-office@qatar.cmu.edu
John O’Brien Research Office:

Senior Associate Dean, Faculty cmug-research@gatar.cmu.edu
and Outreach Admission Office:

Selma Limam Mansar ug-admission@gatar.cmu.edu

Senior Associate Dean, Education Media Inquiries:

Kemal Oflazer mpr@qatar.cmu.edu
Associate Dean, Research



LULLEETTT 7

SSrtion p

== =
ral b Lo ¥ for g
] r%










Carnegie Mellon University Qatar

N
»
P.O.Box 24866 | Education




