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Mitsuda test

* Mitsuda test =delayed(~28days) skin reaction after
intradermal injection of 0.1 mlof heat-killed M. leprae

« Positive Mitsuda (>3mm) U nodular granuloma (epithelioid
cells + giant multinucleated cells 4ymphocytic infiltrate)

Mitsuda test

* Large inter-individual variability
» Gaussiandistribution in healthy populations

* 4 to 40% of negativeindividuals regardlessof the endemicity
of leprosy

« Positive reaction can be induced by infection withlifferent
microbial agents, includingM. tuberculosisand BCG

Considerable importance to our understanding
of in vivo granuloma formation




Genetic mechanisms underlying

the Mitsuda reaction

New insight into the immunological

Leprosy polarization _
control of granulomatousdiseases

Complex segregation analysis

Dermatology hospital
H6 Chi Minh city, Vietnam

168 families (1130 individuals)
1 affected / family

children / family




Distribution of Mitsuda values

Whole population

Healthy population

Distribution of Mitsuda values

Leprosy status Age (years)




Segregation analysis

Dominant

a5l 54 b
5 ba o
a5 5l b

Recessive

o
I
I

[h
By
[H
H-
[+
[h
[ H
-
[+
[h
[H
-

e
o
e

[+
[H
[ H
-
[H
iy
[ H
B
[+
By
[H
B

(o
o
o

[+
[H
[ H
-
[H
[H
[+
-
[+
By
[H
-

(o
o
o

[+
[H
[ H
-
[H
[H
[+
-
[+
By
[H
-

* Incomplete penetrance

* Phenocopies

e Sharedenvironment

* Gene covariate interaction

* Multiple genes

\ Complex segregation
analysis




Complex Segregation analysis

Stepl: specifya causalmodel

Step 2: derive the corresponding mathematical model
Step 3: compute how well it explains the data

Step 4: compare different models and keep the best

Best model: predictedMitsuda values

Major recessive gene (p<16), 12% predisposed to high values
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Locate thegene($ on the genome

Genomewide linkage analysis




Linkage = co-segregation of marker and phenotype
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168 families

20 most informative
families




Nb families

| allllag o
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Nb children / family

Primary map: genotypingof 388 microsatellites

Fine mapping: 49 additional markers in interesting regions

Primary map




Primary map

Fine mapping

Chromosome 2935 Chromosome 17g21-g25

2035: candidategeneNRAMP1
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Natural ResistanceAssociatedMacrophageProtein 1
16 kb, 15 exons, 550 AA
90% homologywith murine Nramp1

Murine Nrampl controls infection by severalintracellular pathogens
Cationic pump influencing the maturation of the phagosome

Polymorphismshave beenassociatedvith onsetof TB
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179221-25: numerouscandidates

* NOS2A

* STAT3 and STAT5b

e CCL1-5,7, 8,11, 13-16, 18, and 23
* MCP-1

* MIP-1 and

* RANTES

e etc...

Tuberculosis Sarcoidosis

2035 and 1792125
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One major message

« The Mitsuda testis a FASCINATING AND EXCITING
exampleto demonstratehow leprosy and its related phenotypes
can provide unique insightsinto the pathogenesiof other
commondiseases
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