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Project #1

Title: Effect of inducing different immune checkpoints on behavior of cancer
cells

Description: The focus of our research is to investigate the mechanistic role of multiple
immune checkpoints in breast and colorectal cancers. We have recently reported that the
expression of multiple immune checkpoints was higher in the circulation and TME of
colorectal and breast cancer patients. In this project, we aim to investigate the mechanistic
role of immune checkpoint after inducing their expression on breast and cobdreahcer

cell lines. Here, we will transfect breast and colorectal cancer cell lines with GFP/Myc tagged
pCMV constructs of immune checkpoints includinglRPPDL1, CTLA, TIM3 and LAG
separately or in combination and study their effect on tumor pedlliferation, apoptosis,

DNA damage and metastasis. To address this aim, we will utilize various laboratory
techniques, such as cell culture, transfection, flow cytometry, quantitativetie& PCR, Go
immunoprecipitation and western blotting.

Mentors: Dr. EyadElkord, Principal Investigator. Emait:lkord@hbku.edu.gB®r. Varun

Sasidharan Nair, Postdoc. Emailnair@hbku.edu.ga
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Project #2

Title: Mechanisms in pancreatic development and breast cancer stemness
mitigated by Sox2

Description:This proposal seeks to find detailed molecular mechanisms involved in two
seemingly disparate areas of pancreatic development and breast cancer stemness. The
common thread is Sox2, a transcription factor, implicated in pluripotency and other
developmentatoles but also shown to be a factor in various cancers. Normal Sox2 maintains
stem cells in their pluripotent state but a double mutant was shown to have converted Sox2
Ayiz2 {2EmTZ Iy SYR2RSNXI f ¢C3 devéopmeyit. ildk2z oS Ol
type Sox2 has also been shown to be an important marker for many different cancers. This
proposal seeks to shed light on the mechanisms driving pancreatic development and at the
same time find mechanism involved in stemness of breast cancer. The ptopiisuse an
integrative approach and make use of biochemistry and structural biology of in vitro systems
and combine this with cell biology data from stem cell diabetes and cancer groups within
QBRI.

Mentors:. Dr. Prasanna R. Kolatk&enior Scientist. Emailkolatkar@hbku.edu.qbr.
Zeyaul IslamPostdocEmail:zislam@hbku.edu.ga

Sox crystals. Structure of Sox17 bound to DNA
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Project #3
Title: Mechanismsf CDK4/@nhibitor-resistancan breastcancercells

Description: Although recent advance in early diagnosis and treatment has significantly
improved survival rate of cancer patients, drug resistance is the no@gtiacle of successful
treatment. Therefore, we will study the molecular mechanism underlying drug resistance for
seeking the alternative strategies to overcome it. In this project, we will primarily focus on
CDKA4/6 inhibitors that are currently used foeatment of breast cancer. We will establish
resistant cell lines and investigate their gene expression profiles and kinase
activation/expression to determine the pathways altered in the resistant cells. Then, we will
further study the effects of the inhibon of the altered pathways in the resistant cells on the
CDKA4/6 sensitivity.

Mentor: Dr. Hirohito Yamaguchi, Senior Scientist. Erhailmaguchi@hbku.edu.ga
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Project #4

Title: Functional Study of Noncoding RNAs in Breast Cancer Using CRISPR/Cas9
Genome Editing

Description: Breast cancer is the second most common cancer type around the world
underscoring a need for better understanding of breast cancer and the development of novel
dignostic and therapeutic strategies. While only 2% of the human genome encodes for
protein, alnmost 93% of the entire genome could actively be transcribed, suggesting a role for
various noncoding RNAs in regulating various physiological and pathological processes. In
current study, we aim to use CRISE&9 genome editing technology to understand rible

of various noncoding RNAs in breast cancer and their potential utilization as disease
biomarkers and therapeutic targets.

Mentor: Dr. Nehad Alajez, Senior Scientist. Emailzajez @hbku.edu.ga
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Project #5

Title: Targeting cancer metabolisthrough Lactate Dehydrogenase C to
improve breast cancer treatmengsponse.

Description: Metabolic reprogramming is a common feature of cancer with tumors
undergoing a metabolic switch from oxidative phosphorylation to aerobic glycolysis (Warburg
effect), resulting in metabolic lactic acidosis of the tumor microenvironment. The associated
extracellular acidification and intracellular alkalization have been reported to mediate
resistance to antcancer drugs and inhibition of the asitimor immune response

In this project, we will investigate the role of Lactate dehydrogenase C (LDHC) in lactic
acidosis, mediated by monocarboxylic acid transporters (MCTs), and determine the effect of
targeting this axis on treatment response to a DNA repair inhibitingtagdriple negative

breast cancerTo this end, multiple techniques will be applied including cell culture,

silencing, qR'PCR, western blotting, flow cytometi$eahorse and clonogenic assays

Mentors: Dr. Julie Decock, Scientist. Emait:cock@hbku.edu.qBr. Adviti Naiklana
Postdoc. Emailnaikijana@hbku.edu.ga

Lactic acidosis, treatment resistance and inhibition of anti-tumor immunity

J Oxidative
phosphorylation g

LDHC?

= Self-
- Evading sufficiency
apoptosis  in growth signals

Avoidance

Sustained of immuno- * I
anglogenesis surveillance T lactate

Limitless Insensitivity to
replicative antigrowth
potential signals

Tissue invasion
and metastasis . .
<«———— I Anaerobic glycolysis

LDHC?

\ N Extracellular «—— A lactate

acidification


mailto:jdecock@hbku.edu.qa

QBRI (
gl bl Gigaud p héagao
Qatar Biomedical Research Institute
| *
o\ juiondools ! . M
*

HAMAD BIN KHALIFA UNIVERSITY

Project #6
Title: Proteomics of methylglyoxahduced cytotoxicity in cance&hemotherapy

Description: Methylglyoxal (MG) is aeactive metabolite formed spontaneously in
glycolysis. At high concentrations it induces apoptosis and cytotoxicity. MG is mainly
metabolized by glyoxalase 1 (Glol) of the glyoxalase system in the cytosol of all cells.
Overexpression of Glol is associateih multidrug resistance in cancer chemotherapy,
suggesting that anticancer drugs may induce cytotoxicity and antitumor effect, in part, by
increase of cellular MG concentration to toxic levels. Herein we will study modification of
proteins by MG and chmges in protein abundance in extracts of human breast cancer MCF7
cell line to identify pathways of MdBduced tumor cell cytotoxicity.

Mentors: Dr. PaulJThornalley ScientificDirector. Emailpthornalley@hbku.edu.geDr.
PatrickWijten, Postdoc. EmaiPWijten@hbku.edu.ga
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Figure 1.The mechanism of cytotoxicity of cell permeable Glol inhibitors through cellular accumulation of
methylglyoxal accumulation in tumor cells. Yellow filled arrows, key reactions of MG. Red arrows: cell death
response. Green elements: anoikmurple elements, mitochondrial apoptotic pathway. See Background
reading.
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Project #7

Title: Service Availability & Quality of Life for GreWwp Individuals with
Autism Spectrum Disorder in Qatar

Description: Quality of Life (QoL) is a criticaleasure of intervention outcome for
individuals with cognitive and/or physical challenges. For those affected with Autism
Spectrum Disorders (ASD), research continues to investigate treatment outcomes to guide
service providers about the best interventi®standards available. Limited studies have
examined the QoL of individuals with ASD years after intervention. Previous research in the
region investigated the QoL of the families of children with ASD, nonetheless, no study to
date has explored the QoL inlation to grownup individuals (16 years and above) with ASD
within the Arab region. This study aims to explore the number of adolescent and adult cases
with ASD, service availability such as vocational aneeprployment programs, QoL, and
creating a regitry for those cases within the context of Qatar. The findings of this study will
provide information for policymakers on the state of service provision and its effects on the
QoL of growrup individuals with ASD living in Qatar.

Mentor: Dr. Fouad A. Afhaban Senior Scientist. Emaiklshaban@hbku.edu.ga
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Project #8
Title: Identifying autism gene at the breakpoint of balanced chromosome

translocation

Description:Chromosome mutation as a form béilanced translocation is a good marker

to locate an autism gene to a specific chromosome segment, because balanced translocations
disrupt or dysregulate a gene at the breakpoint, thereby contributing to autism spectrum
disorder. In this project, studentwill learn how to identify genes at the translocation
breakpoint by using bioinformatics tools including human genome browser, gene expression
pattern, interacting genes, copy number variation mapping, and interrogating the data from
whole exome sequencingrurthermore, they will learn how to amplify the junction fragment
composed of DNA sequences of two different chromosomes by PCR.

Mentor: Dr. Hyung Goo Kim, Senior Scientist Erhailn@hbku.edu.ga
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Project #9

Title: Functional assay for neuronal differentiation of human induced
pluripotent stem cells (hiPSC) as a disease model.

Description:hiPSCsan be differentiated into multiple cell types, including neurons, which

can be used as human disease models. Neuronal cells are required to study human
RSISYSNI A0S RA&SI &aSas F2NJ SEFYLIES 11 KSAY!
disorders such asutism. Personalized medicine can be possible using pateatific hiPSC,

because hiPSCs offer the opportunity for development of therapeutics in model systems with
patient-specific physiology. While the primary neurons of patients remain inaccessible fo
experimentation, hiPS@erived neurons make it possible to study human neurons that carry

the specific mutation or a neuropsychiatric disease.

The goal of this project is to carry out the functional assay to validate fdB$d neurons

using calciumnmaging and patch clamping technique. The functional assay of neurons will be
able to contribute to develop regenerative medicine aredl basedherapeutics.

Mentor: Dr. YongsodPark,Scientist Email:Y Park@hbku.edu.qa
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Figure 1.Schematic illustration of neuronal differentiation of human induced pluripotent stem cells
(hiPSCs) as a disease model.
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Project #10

Title: Exosome biomarkers for autism spectrum disorder (ASD).

Description: ASD is a complex, mufticeted neurodevelopmental disorder mainly
characterized by core symptoms that include social interaction deflaiguagedifficulties

and restricted, repetitive behavior.Accordingto our QBRIstudy on ASD the prevalenceof

ASDn Qatar is 1.14% (one in evey children), leading to the financial burden and stress on
parent and family. Early intervention through medication, or behavioral therapy, can
eliminate some of the ASEelated symptoms and significantly improve the4ifeality of the
affected individals. Currently, early detection and intervention of ASD are highly limited,
because ASD signs and symptoms including avoiding eye contact and repetitive movements
are so subjective that ASD is usually diagnosed based on personal opinions.

Exosome RNA/protes are considered as good biomarkers for different types of diseases
AyOf dzRAy3 OFyOSNE OF NRA2@I alOdzZ I NJ RAaSIasSaz
Exosomes are small vesicles witlg00 nm in diameter and are considered as the carriers
of signding macromolecules and RNAs for -@&ll communication, however the function of
exosomes remain poorly understood. The goal of this project is to identify and validate a list

of molecular biomarkers for early diagnosis of ASD.

Mentor: Dr.YongsodPark,Sientist Email:YPark@hbku.edu.ga
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Figure 1.Schematic illustration of Exosome biomarkers for ASD.
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Project #11
Title: Smallnon codingRNAprofilingin humanbiofluidsof ASDindividuals

Description:miRNAs are short RNA (23 nucleotides) that comprises about tviiirds of

the human mRNAs. Each miRNA target a high number of potential mRNAs, indicating the
essential role of mIRNA regulation machinery in modulating gene networks. Although,
MiRNAs arexpressed in different tissues, CNS expresses the highest percentage ~ 70%. These
mMiRNAs are highly ubiquitous and varies dramatically through brain growth and development
and within different regions in the brain. In recent studies using serum and saivales

from ASD patients and healthy controls, the expression profile of circulating miRNA in ASD
patients was significantly different than that of the control (Hicks et al., 2019; Kichukova et
al., 2017; Mundalil et al., 2014). This highlights the pdgyilof using specific circulating
MiRNAs as potential biomarkers for ASD. We aim to track possible circulating miRNA as
biomarkers in biofluids that will be identified by small RNA sequencing using Next Generation
SequencingNGS).

Mentors: Dr. SaraA. Abdulla, Researchirellow.Email:saabdulla@hbku.edu.ga
Dr. SalamSalloum Asfaf?ostoc. Email:ssalloumasfar@hbku.edu.ga
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Project #12

Title: Generation of brain organoids as an in vitro model of human brain
development

Description: The human brairdevelops in a complex manner that makes it difficult to
study brain disorders in model organisms. Lancaster et al. (2013) published a paper in
Nature that developed a grounrbreaking technology, termed cerebral organoids, that
provides an in vitro modelfchuman brain development in a thre#imensional culture
system. These cerebral organoids can be derived from human ineploggotent stem

cells (hiPSCs) and they undergo the full developmental processes from proliferation and
migration into fully matureneurons and other brain cells such as astrocytes and
oligodendrocytes. Importantly, various brain regions of deveatral identities are
developed together within one organoid tissue with spatial and temporal patterning specific
to the human brain. Thefere, the cerebral organoid culture system recapitulates many of
the unique features of human brain development and provides a promising approach for
studying neurodevelopmental disorders such as Autism Spectrum Disorder (ASD). The
cerebral organoids arelso excellent alternatives to the traditional twgimensional hiPSC
cultures and other animal models that exhibit distinct developmental characteristics in
comparison to the human brain. Eventually we would like to use this technology in order to
study theunderlying mechanisms of the abnormal brain development in ASD that might be
unique to the Qatari population. This technology might also lead to the development of
novel ASD biomarkers and therapeutic strategies that together provide a platform for
persoralized medicine in ASD.

Mentor: Dr.SaraA. Abdulla,Researchrellow.Email:saabdulla@hbku.edu.qga
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Project #13

Title: Generation of brain microglianeuronal ceculture from induced
pluripotent stem cells

Description: Microglia are the brain resident immune cells, they maintain the immune
homeostasis in the brain and provide supportive environment to neurons. Microglial
dysfunction haveen implicated in numerous neurological disorders. Previous human in vitro
studies relied primarily on neuronal cultures derived from induced pluripotent stem cells
(iPSCs) as a model for studying neurological disorders. However, recent progressdtdthe fi
made it possible to generate microglia from IPSCs, and tcuttare these microglia with
neurons as a more typical model of the in vivo brain environment. The miciroglisonal ce
culture provides an excellent model for studying neimonune interacions in neurological
disorders.

Mentor: Dr. Abeer R. ABhammariResearch FellovEmail:aalshammari@hbku.edu.qga
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Project # 4
Title: Engineerin@ntibodiesfor diagnostiandtherapeuticapproachesn

neurodegenerativelisease

Description:Common neurodegenerative diseases such as PD, Dementia with Lewy Bodies
05[] .0 YR adzf GALX S {@adGdSYy ! GNRLKe& 6a{ltuv I NB
& @ y dzO tsy@Mpybteid within inclusions referred to as Lewy bodies and gitaptasmic

inclusions respectively. Amongst the various approaches attempting to tackle the

LI GK2f 23A0Ft FSFddzNBa 2F &aeydzOf SAy2LniKASaz
antibodies could potentially block processes leading to the pathogenesis of such
neurodegenerative diseases. The limitation of such antibodies is their inefficiency in crossing

the BloodBrain Barrier. The aim of our project focuses on using a fusion protein engineered

G2 AyOfdzRRS (KS C!-8ynankbady.Ihs sifgEhairfragm@rivariabielis/ 3 b
designed to have increased BBB penetration by virtue of its smaller size and its conjugation
with a carrier. It is envisaged that with enhanced penetration there will be superior brain

targeting results compared to conventiodhasyn antibodies.

Mentor: Dr. Vijay Gupta, Postdoc. Emaijupta@hbku.edu.ga

14
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Project# b

Title: Assessing alpha synuclein neurotoxicity and its correlation to alpha
synuclein S128hosphorylation.

Description:t  NJ Ayaz2yQa RAaSIFAS Aa | ySdZNBRS3ISy SN
YSdZN2 Yyl f AyOfdzaAzya (y26y I-synaf RWbeingBdRiapra o A
O2YLRYySyid® LRSY(ATe-ky and (ndeBstandiddthe@ding effcbdf Sa 2 F
GKSaS F2N¥xa 2y GKS | 33INBII GA 2 ysynanfluced E0ScityLINE G S A
AYLX AOFGSR Ay YySdZNPRSISYSNI 0AQPS RA&SIFaSa adz
GKS AYLI Ol 27F Liksgatadii®y Mol lusi oAR2R/Sy i T8 sy KS i KSN
phosphorylation promotes or inhibits toxicity of the protein.

Mentor: Dr. SimonaGhanem, Postdoc. Emailjhanem@hbku.edu.ga

15
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Project# b

Title: Detection of pathological alph@ynuclein aggregates in human specimen

by RTQuIC assay

Description:The reattime quacking induced conversion (RTIC) assay is being applied
increasingly as a potential diagnostic assay for amylisiorders.Thismethodis complexin
natureandit isessentiathat it will be evaluatedfor both sensitivityand specificity.This will
require an extensive assessment of the assay using tissue that is positive foswtpltdein
aggregates, and matched samples. The project aims

1. Optimize the RNuIC potocol in order to reduce the fibrillization time while maintaining
highspecificity

2. Studying the effect of Terminal truncations on the aggregation propensity afyauclein
in the RTQuIlCassay.

Mentor: Dr.llaria Poggiolini Postdoc. Emailpoggiolini@hbku.edu.qga

16
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Project# I

Title: Analyzing singleell RNA sequencing (ScCRNAseq) data to identifyyqued|
tissue and organ specific differencessimgarmetabolism.

Description: Gene expression profiling of single ceflg singlecell RNA sequencing
(scRNAseq) has shown that different dgfles, tissues and organs can be distinguished
based on their gene expression profiles using multivariate dimension reduction techniques.
Rather than using all expressed geneddtasets (obtained from publicly available sources),
this project will focus specifically on genes that encode enzymes in the Glyoxalase pathway
- GLO1 and GLO2and sugar metabolism (glycolysis etc.) to investigate if different cell
types/tissues/organgan be distinguished based on these subsets of genes. This ability to
distinguish could indicate that these pathways are differentially active in these different
cells/tissues/organs.

Mentors:. Dr. PaulJThornalley Scientific DirectarEmailpthornalley@hbku.edu.ga
Dr. Albertode la Fuente, Postdoc. Emaildelafuente@hbku.edu.ga
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Figure. TSNE of all fluorescent activated cell sorting (FACS) from all or§ananon data analysis
pipelines include a dimensionality reduction step for visualizing the data in two dimensions, most
frequently performed usingdistributed stochastic neighbor embedding (TSNE).
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Project #18

Title: Involvement of dicarbonygtress in dysfunctional epigenetic signaling in
hyperglycemia

Description:Dysfunction of epigenetics in hyperglycemia have been linked to endothelial
cell dysfunction in diabetes and increased risk of cardiovascular disease. Expression and
activity of hstone lysine N methyltransferase SET7 was increased by hyperglycemia. SET7
methylation of the gene promoter of protein p65 of the inflammatory signalinegkai#paB
system potentiates vascular inflammation. Interestingly, increased SET7 expression in
hyperglycemia was corrected by overexpression of glyoxalase 1 (Glol), suggesting that
dicarbonyl stress may mediate SET7 induction and small molecule inducer of Glo1 expression,
transresveratrol and hesperetin (tREEESP), may correct this. This may providehgmt
support for use of tREBESP to treat diabetic vascular complications.

Mentors: Dr. PaulJThornalley Scientific DirectarEmailpthornalley@hbku.edu.ga
Dr.MingzhanXue, Postoc. Emailmxue@hbku.edu.ga
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Figure. Activation of the cytosolic and endoplasmic reticulum unfolded response and inflammatory
signalling by hyperglycemiinduced dicarbonyl stressSchematic diagram of the mechanisms of

activation of the uiblded protein responsive and piiaflammatory response by dicarbonyl stress in

endothelial cells in hyperglycemia. See Background Reading.
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Project# D
Title: Hypoxiainducedpre-conditioningof inducedpluripotent stemcells

Description:Both type 1diabetes (T1D) and type 2 diabetes (T2D) are caused by insufficient
insulin secretion compared to insulin requirements. The underlying cause is near complete
FYR NBf I (AGWSS ffaZa aNBATIS O A-c@IB tbéing dysfundtiénal. Ndsra A R dzl
researt aims to determine whether preonditioning of iPS@erived beta cells and human

islets with an hypoxic environment will facilitate their survival and function. We plan to
characterize iPSC derived pancreatic progenitor cells in terms of the changesirin th
transcriptome and proteome in response to a range of hypoxic conditions, from mild to
severe, in vitro. The ultimate goal of this project is to identify a novel mechanism by which an
effective and viable cell therapy approach for the treatment of dtabemellitus can be
established.

Mentor: Dr. Alexandra Butler, Principal Investigator. Enagilitler@hbku.edu.ga
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