PREFACE OF 2020 PUBLICATIONS

Discovery and the pursuit of knowledge are cornerstones of any thriving human civilization,
without which technological innovations would never materialize and the human race would be
rendered stagnant. Like a chain reaction that propagates and grows, the pursuit of knowledge itself
creates new tools, which can be used to pursue new knowledge, which again leads to the development
of new technologies that enable new discoveries, and so forth and so on. In Qatar, the seed to set off
this chain reaction was planted over 25 years ago, in the establishment of Qatar Foundation with the
vision to create an ecosystem where research, innovation, discovery and education come together
for the singular purpose of unlocking human potential and creating life-changing knowledge.

Sidra Medicine, like many other institutes in the QF portfolio, was designed to the highest
standards to achieve its goals of providing world-class healthcare to Qatar’s women and children.
True to its mission, Sidra Medicine follows an academic medical center model, where education and
research are integral parts of the patient’s journey, and the practice of precision medicine derives
from bringing research technologies closer to patient care. Such technologies allow physicians to
diagnose diseases that would otherwise remain idiopathic by standard of care workups, and to
design personalized therapies for patients who would otherwise have suffered from the limitations of
one-size-fits-all medicine.

This interaction of clinicians, researchers, residents, students and fellows gives birth to an
ecosystem of discovery and translation unique in the region. Such ‘bench to bedside’ approach
transforms Sidra Medicine’s Research Branch from a peripheral function serving strictly academic
purposes, to an integral arm of the personalized medicine experience for each patient. In the
process, the knowledge created by Sidra’s community is published in some of the highest impact
journals in the world. Together, Sidra clinicians and scientists published nearly 300 papers in 2020.
Importantly, Sidra Medicine was also awarded 18 national grants during this period, demonstrating
the growing recognition of the importance of academic medical centers for translational discovery.
This volume compiles publications that demonstrate Sidra’s contribution to studying a wide range of
conditions, including: rare diseases, immunological disorders, issues related to maternal-child health
and the novel corona virus, impressing how quick our scientific community are in facing such global
challenges.

Despite the pandemic, science never stops; if anything, Sidra demonstrated its resilience
and importance for society. We trust this collection of papers is a demonstration of the high caliber
of science that is produced by Sidra, and will continue to grow stronger in the coming years.

Editor-in-Chief Managing Editor
Dr. Khalid A. Fakhro Noor Faisal
Chief Research Officer Manager - Research Outcomes
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Genome-wide association study
identifies novel risk variants from
RPS6KA1, CADPS, VARS, and
DHX58 for fasting plasma glucose
in Arab population

Prashantha Hebbar'2, Mohamed Abu-Farha®, Fadi Alkayal'6, Rasheeba Nizam® 5,
Naser Elkum®3, Motasem Melhem?, Sumi Elsa John?, Arshad Channanath?,

Jehad Abubaker?, Abdullah Bennakhi?, Ebaa Al-Ozairi?, Jaakko Tuomilehto®*,

Janne Pitkaniemi“, Osama Alsmadi**, Fahd Al-Mulla’* & Thangavel Alphonse Thanaraj**

Consanguineous populations of the Arabian Peninsula, which has seen an uncontrolled rise in type

2 diabetes incidence, are underrepresented in global studies on diabetes genetics. We performed a
genome-wide association study on the quantitative trait of fasting plasma glucose (FPG) in unrelated
Arab individuals from Kuwait (discovery-cohort:n =1,353; replication-cohort:n =1,196). Genome-wide
genotyping in discovery phase was performed for 632,375 markers from lllumina HumanOmniExpress
Beadchip; and top-associating markers were replicated using candidate genotyping. Genetic models
based on additive and recessive transmission modes were used in statistical tests for associations

in discovery phase, replication phase, and meta-analysis that combines data from both the

phases. A genome-wide significant association with high FPG was found at rs1002487 (RPS6KA1)
(p-discovery =1.64E-08, p-replication = 3.71E-04, p-combined =5.72E-11; 3-discovery = 8.315;
B-replication =3.442; 3-combined = 6.551). Further, three suggestive associations (p-values < 8.2E-06)
with high FPG were observed at rs487321 (CADPS), rs707927 (VARS and 2Kb upstream of VWA?), and
rs12600570 (DHX58); the first two markers reached genome-wide significance in the combined analysis
(p-combined =1.83E-12 and 3.07E-09, respectively). Significant interactions of diabetes traits (serum
triglycerides, FPG, and glycated hemoglobin) with homeostatic model assessment of insulin resistance
were identified for genotypes heterozygous or homozygous for the risk allele. Literature reports
support the involvement of these gene loci in type 2 diabetes etiology.

A large number of genome-wide association studies have been conducted in various populations (mostly on
Europeans, Americans, and East Asians), resulting in the identification of more than 100 loci conferring suscepti-
bility to type 2 diabetes mellitus'~. Meta-analysis and genotype imputations from diverse ethnic populations help
identify novel markers and causal loci. However, despite the observed high prevalence of type 2 diabetes in Arab
countries™®, their populations were not included in global studies.

The Arabian Peninsula is at the nexus of Africa, Europe, and Asia; and has been assumed to be an early human
migration route out of Africa. Consanguineous marriage (especially among first or second cousins) is an estab-
lished practice among the Arabian Peninsula population. Consanguinity results in increased homozygosity, and
accumulation of deleterious recessive alleles in the gene pool, creating the potential for certain variants to become

1Dasman Diabetes Institute, P.O. Box 1180, Dasman, 15462, Kuwait. 2Doctoral program in Population Health, Faculty
of medicine, University of Helsinki, Helsinki, Finland. >Sidra Medical and Research Center, Doha, Qatar. “Department
of Public Health, University of Helsinki, Helsinki, Finland. °King Hussein Cancer Center, Amman, Jordan. These
authors contributed equally: Mohamed Abu-Farha, Fadi Alkayal and Rasheeba Nizam. *email: 0a.12163@khcc.jo;
fahd.almulla@dasmaninstitute.org; alphonse.thangavel@dasmaninstitute.org
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PR3 levels are impaired in plasma and PBMCs
from Arabs with cardiovascular diseases
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Abstract

Cardiovascular disease (CVD) risks persist in patients despite treatment. CVD susceptibility
also varies with sex and ethnicity and is not entirely explained by conventional CVD risk fac-
tors. The aim of the present study was to identify novel CVD candidate markers in circulating
Peripheral blood mononuclear cells (PBMCs) and plasma from Arab obese subjects with
and without CVD using proteomic approaches. Human adults with confirmed CVD (n = 208)
and matched non-CVD controls (n = 152) living in Kuwait were examined in the present
cross-sectional study. Anthropometric and classical biochemical parameters were deter-
mined. We employed a shotgun proteomic profiling approach on PBMCs isolated from a
subset of the groups (n = 4, each), and differentially expressed proteins selected between
the two groups were validated at the mRNA level using RT-PCR (n = 6, each). Plasma levels
of selected proteins from the proteomics profiling: Proteinase-3 (PR3), Annexin-A3 (ANX3),
Defensin (DEFA1), and Matrix Metalloproteinase-9 (MMP9), were measured in the entire
cohort using human enzyme-linked immunosorbent assay kits and were subsequently cor-
related with various clinical parameters. Out of the 1407 we identified and quantified from
the proteomics profiling, 47 proteins were dysregulated with at least twofold change
between the two subject groups. Among the differentially expressed proteins, 11 were con-
firmed at the mRNA levels. CVD influenced the levels of the shortlisted proteins (MMP9,
PR3, ANX3, and DEFA1) in the PBMCs and plasma differentially. Despite the decreased
levels of both protein and mRNA in PBMCs, PR3 circulating levels increased significantly in
patients with CVD and were influenced by neither diabetes nor statin treatment. 