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Déclaration de liens d’intérêt avec les industries de santé en rapport
avec le thème de la présentation (loi du 04/03/2002) :

Consultant ou membre d’un conseil scientifique

Conférencier ou auteur/rédacteur rémunéré d’articles ou
documents
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L’orateur ne 
souhaite pas 
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Intervenant : Mira/Jean-Paul
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Déclaration d’intérêts de 2012 à 2014

• Intérêts financiers : Aucun

• Liens durables ou permanents : MSD, Astellas, LFB, Eli Lilly, 
Thermofisher

• Interventions ponctuelles : Novartis, Gilead

• Intérêts indirects : Aucun



Odyssey to Genome Project

1953 Watson & Crick: double helical structure of DNA

1960s Role of RNA and Genetic Code

1970s       Recombinant DNA technology

1977 Sanger and Gilbert: DNA sequencing

1983 Mapping of disorders by linkage (Huntington disease)

1986 Polymerase Chain Reaction

1995 Haemophilus influenzae genome

2003         Human and mice genome sequences

SNPs Map



Odyssey to ENCODE Project

1953 Watson & Crick: double helical structure of DNA

1960s Role of RNA and Genetic Code

1970s       Recombinant DNA technology

1977 Sanger and Gilbert: DNA sequencing

1983 Mapping of disorders by linkage (Huntington disease)

1986 Polymerase Chain Reaction

1995 Haemophilus influenzae genome

2003         Human and mice genome sequences

SNPs Map

2005 Haplotype Map

2006 Ins/del map

2008 1000 genome project

2012 ENCODE project





Basic features of the Human genome





 Infectious diseases are a major selective force in human evolution

 Host defense genes are more diverse than any other genes

 Human immune response genes more polymorphic than any other 

species

 Many exposed to infection; few develop disease

Host Genetics and Infectious Diseases



INFECTIOUS
AGENT INFECTION DISEASE

IMMUNE RESPONSE

Infectious agent factors
(virulence…)

Host factors
(age, cirrhosis, HIV,……GENES)

Exposure
factors

Environmental
factors

Individual Variability in Response to Infection
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13 

13 inbred strains intraperitoneally injected with 107 CFU/g of the Sanger 476 strain of S. aureus 
(332 mice)
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Chromosome 7 block: candidate genes



Kallikrein proteins (KLK) have well-established roles in the 

generation of antimicrobial peptides, and the regulation of 

immune responses, particularly inflammation





Rowell JL. PLoS ONE 2012; 2: e25431

Publication of infection-related articles in human genome epidemiology



http://www.hugenavigator.net



Rowell JL. PLoS ONE 2012; 2: e25431

Countries with the largest numbers of infectious disease-related publications in HUGE
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Gene-disease associations, 2001-2010
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Drug
response

Drug
response



Khor CC. Nature Genet 2011; 43: 1139

Dengue: 100 million infections / year

Dengue Hypovolemic shock (DSS: Dengue shock syndrome)

First GWA study 2,008 cases and 2,018 controls from Vietnam (Illumina
660W)

Second replicative Vietnamese study : 1,737 cases and 2934 controls
(Sequenom Mass-Array Platform)



Khor CC. Nature Genet 2011; 43: 1139

First GWA study 2,008 cases and 2, 018 controls from Vietnam

85 SNPs



Khor CC. Nature Genet 2011; 43: 1139

 MICB encodes an inducible activating ligand for the NKG2D type II 
receptor on NK and CD8+ T cells. 

 Mutations within PLCE1 are associated with nephrotic syndrome 
suggesting a key role for PLCE1 in maintaining normal vascular

endothelial cell barrier function 





Recurrent Purpura Fulminans
2002/01: 15 yo girl admitted in ICU

- Temperature 40°C; HR 125; BP 74/45; RR 38
- Meningitis with purpura fulminans
- MOF (Shock, ARDS, ARF, DIC, Lactic acidosis)
- Meningococcus type N in the skin biopsy
- Survival with multiple finger amputations and skin grafting
- 6 month hospitalization

2003/02: 
- Temperature 39°C; HR 125; BP 83/48; RR: 33
- Meningitis with purpura fulminans
- Lumbar punction  meningococcus type Y 
- Shock and DIC 
- Survival with new skin grafting
- 3 month hospitalization

Bohé J. Clin Infect Dis 2005







Manolio TA, Nature 2009;461:747

Research strategies:

- SNPs

- GWAs

- Sequencing studies



Biomarker



Garcia-Laorden I. J Allergy Clin Immunol 2008;122:368

MBL genotypes and protein levels

164 controls
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Long-rank c2,5.65; P 5 .017. 
HR 2.19 (95% CI, 1.23-3.87; P = .007)

Garcia‐Laorden I. J Allergy Clin Immunol 2008;122:368‐74

848 CAP

MBL haplotypes and 90 days mortality
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Adjusted OR [95% CI] P

SAPS II 1.068 [1.044; 1.091] <0.0001

McCabe (1 or 2) 2.725 1.302; 5.700 0.0078

FcγRIIa-R131/R131 0.256 [0.097;0. 673] 0.006

• 243 caucasian pts with 
proven IPD & no comorbidity 

FC-RIIa H/H131 or
FC-RIIa H/R131 

FC-RIIa R/R131

FC-RIIa R/R131 confers 
higher binding affinity 

for CRP-opsonized 
bacteria & increased 
bacterial clearance 





Bochud PY. N Engl J Med 2008; 359:1766

Hypothesis : polymorphisms in TLR genes from the donor and the recipient may 

influence

susceptibility to invasive aspergillosis in stem cell transplantation
Discovery study: DNA from 336 patients and their unrelated donors (1995 – 2003)

33 cases of aspergillosis

Validation study: matched case-control study with recipients of donors

103 patients with invasive aspergillosis and 263 recipients without aspergillosis. 

Genes: 20 SNPs in TLR2, TLR3, TLR4 and TLR9



Bochud PY. N Engl J Med 2008; 359:1766
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