
Iceland

It provided a perfect ground for genetic studies

Furthermore there is a very good record of 

genealogies and health

deCODE Genetics uses this model to publish 60 

articles in Science, Nature, NEJM and 

Nature Genetics in the last 10 years using 

Population Genetics to identify genes 

associated with diseases
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Helgason et al, 2004, Nature Geneticsb) 1850 and 1875. 

c) 1910 and 1935. 

d) 1970 and 1995.

Iceland has been populated thousand years ago from a mixture of Scandinavians and Anglo-

Saxons.

First isolated sub populations developed in various valleys around the country

The distribution of geographic ancestry of Icelanders has  changed over time to become 

more and more homogeneous

• Founder effect

• Bottleneck

• Gene Flow



Frequency diversity

• Population specific variant:

– Variation of Frequency and 

Penetrance

– Prostate Cancer mutation has 

different frequencies and risk 

across populations

• Ethnicity

– Variation in large scale LD structure

• Asian LD blocks are larger than 

other

– Due to bias in SNP selection ? 

– Different in haplotype diversity

•African LD structure is more 

complex

– Can help refine the study
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Amundadottir L et al (2006 ) A common variant associated with 

prostate cancer in European and African populations Nature 
Genetics 38, 652 - 658 



LD block structure

• LD block structure can be used 
to detect abnormalities

• On Chromosome 17, there is a 
large inversion of 900kb 
present in 20% of Caucasians

– Impossible to recombine 
between the orientations of the 
inversion

– The pattern of LD of inversion 
carriers is ―immune‖ to 
recombination and only drift 
can occur

– In this case, 79 out of 165 
SNPs in the region are 
perfectly correlated for the 
Caucasians, but not the 
Yoruban populations
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Population Stratification in Europe

Can use the genotypes from classic SNParrays to differentiate populations 

Investigation of the Fine Structure of European Populations with Applications to 

Disease Association Studies

S. Heath et al. (2008). Nature
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Genome-Wide Association

• Genome-Wide association in Australian cohort reveals severe population 

stratification

• Need to preserve homogeneity in the ethnicity between the cases and 

controls 
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Lambda =2.165



Population Stratification II

• Further analysis of the Principal component reveal the effect of the diversity 

of the European population
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Lambda =1.017



Hapmap3

Label Population Number

ASW African ancestry in Southwest USA 90

CEU Utah residents with Northern and Western European ancestry from 

the CEPH collection

180

CHB Han Chinese in Beijing, China 90

CHD Chinese in Metropolitan Denver, Colorado 100

GIH Gujarati Indians in Houston, Texas 100

JPT Japanese in Tokyo, Japan 91

LWK Luhya in Webuye, Kenya 100

MEX Mexican ancestry in Los Angeles, California 90

MKK Maasai in Kinyawa, Kenya 180

TSI Toscans in Italy 100

YRI Yoruba in Ibadan, Nigeria 180
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Robinson Crusoe

• Specific Language Impairment (SLI) in isolated 

population

– Pia Villanueva, Dianne F Newbury, et al.

• 8 founder families after re-population of the island

• Uncommonly high prevalence of SLI in children

• Mix of Chilean and European genetic pool

• Allow for full pedigree analysis
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Admixture Mapping

• Genetic study of Common HeredItary Bowel Cancers in Hispania and the 

Americas (CHIBCHA)
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http://www.well.ox.ac.uk/CHIBCHA/

Darvasi & Shifman, 2005 Nature Genetics

Spanish conquistador in Latin America

Wang et al, 2008 Plos Genetics



More applications

• Specificity of the Qatari, and Arab world

• Diseases specific to local countries 

• Diseases with higher incidence

– Environment 

– Genetic

• Need to improve the understanding of these.

• Use this specificity to go further

– Genetically Enriched population 

– Population Admixture

– Arab population around the world

• Pharmacogenomics
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Crossroads

The original HapMap triangle YRI-CEU-ASI has a 

natural centre: 

• The middle East
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C. Ingram et al, 2008 Human Genetics



Specificities

• Both homogeneous and heterogeneous societies

– Ethnicity
• Many ethnicities within Arab countries

– Environment
• Arab descent living outside of Arab countries

– Socio-Economics

–Health Care

• Political Will

–Centre for Arab Genome Studies, CAGS

–Catalog for Transmission Genetics in Arabs, CTGA

– HUGO 2011 in Dubai

• Economical / Cultural ability
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Local diseases

• Lebanese type of mannose-6-phosphate receptor recognition defect

– Alexander et al. 1984

• Algerian type of spondyometaphyseal dysplasia

– Kozlowski et al. 1988

• Kuwait type faciodigitogenital syndrome

– Teebi et al. 1988

• Kuwaiti type of cardioskeletal syndrome

– Reardon et al. 1990

• Yemenite deafness hypopigmentation syndrome

– Warburg et al. 1990

• Nablus mask-like facial syndrome

– Teebi et al. 2000

• Jerash type of distal hereditary motor neuropathy

– Christodoulou et al. 2000

• Karak syndrome

– Mubaidin et al. 2003

• Omani type of spondyloepitphyseal dysplasia

– Rajal et al. 2004

• …
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Consanguinity

• Can be very high

– 50% in Qatar, Oman, Kuwait 40% in Jordan, Iraq, Bahrain 

• Dynamic but heterogeneous

– Increase in Qatar, Morocco, Algeria, Oman, UAE

– Decrease in Jordan, Lebanon, Kuwait

– Stable in Saudi Arabia, Djibouti

• Correlated with high incidence of some disease

– Hemoglobinopathies, Rajab and Patton, 1997

– Hydrocephalus, Rajab et al, 1998

– Kidney diseases, Barbari et al, 2003

– Congenital Heart defects, Nabulsi et al, 2003

– Mental retardation, epilepsy, diabetes, Bener and Hussain, 2006
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Phoenicians

• Can include Archeology, History and Genetics

• The Genographic project
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P. Zalloua et al, 2008, The American Journal of Human Genetics



Malaria

• Malaria is spread across the world under 

various forms

• Many vaccines have been developed and 

applied

• Their efficacy is heterogeneous

• Drug resistance has built up requiring new 

strategies 
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Malaria vectors’ distribution

• Sickle disease and thalassemia can protect you 

from Malaria as it involves deformation of red blood 

cells. 



Thalassemia and sickle disease 

• This may make infecting the red blood cells difficult for 

Plasmodium parasites. 

• Carriers—people with single copies of the sickle cell or 

thalassemia traits—do not get those diseases or 

malaria. 

• However, people with two copies of the genes may not 

get malaria but they suffer diseases that can be painful 

and debilitating. 

• Thalassemia generally affects people of 

Mediterranean, Middle Eastern, North African, or South 

Asian heritage.S. Abdelhak

• Sickle cell trait occurs mostly in Africans and people of 

African heritage living in other countries around the 

world. 
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MalariaGen
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MalariaGen project brings together 

research groups with different 

projects and scientific objectives 

to work together on large-scale 

investigations that depend on 

samples, data and expertise 

from multiple investigators.

http://www.malariagen.net

http://www.malariagen.net
http://www.malariagen.net
http://www.malariagen.net
http://www.malariagen.net
http://www.malariagen.net
http://www.malariagen.net
http://www.malariagen.net


Pharmacogenomics

• Aims to identify patients at risk for toxicity or reduced 

response to therapy prior to medication selection

• HLA-B* 1502 and Stevens-Johnson syndrome, SJS

– Carbamazepine and phenytoin anticonvulsants drugs 

can induce SJS in the presence of HLA-B*1502. W-H 

Chung et al, 2004 Nature

• Drugs are often designed and tested in one genetic 

background and does not necessarily apply across 

the world’s diversity
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Pharmacogenomics: from bedside to clinical practice.

Marsh S, McLeod HL. 2006 Hum Mol Genet. 

PharmacoGenetics for Every Nation Initiative 

PGENI

http://www.pgeni.unc.edu



Future Prospects

• Better understanding of the Genetic

– Better tools

– Better questions

• Amount of information

– More types of data are collected

– More individuals are characterized

• High throughput sequencing

– Enable the identification of more, rarer variants

– Applied to specific population

– 1000 genome project to find across very diverse populations

– But there are many other separate effort of full sequencing across the 

world

5/25/10 SMGC, Doha Jean-Baptiste Cazier 51



Conclusions

• Population genetics emphasize the diversity of the human population as well 

as its dynamism

• The constant evolution of the genetic pool allow human to diversify further 

and eventually adapt to changing environment

• When performing Genetic studies it is important to take this diversity into 

account

• We can take advantage of many of the phenomena to perform even better 

analysis such as population admixture, gene enrichment or environment

• New techniques make Genetics knowledge more relevant and accessible

• The diversity of the Arab population, its importance in History and the 

diversity of the environment makes it an ideal place to identify genes 

associated with disease 
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