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The optimal number of major histocompatibility complex molecules
in an individual
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MHC diversity

Individuals with too high MHC diversity must have a depleted TCR repertoire due to the
deletion of T-cells that react with self-peptide-MHC combinations during development
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THREE-SPINED STICKLEBACKFISH
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Completely functional adaptive immune system with a natural level of MHC Il diversity

Copy-number variation at MHC genes: In Stickleback fish
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Copy-number variation at MHC genes: In humans
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MHC IS UNDER SELECTION FOR DIVERSITY BY PARASITES

Frequency of MHCII alleles in the Parasite load varies with MHCII diversity
population
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MHC-restricted T-cell repertoire diversity: Experimental test
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Sequencing and analysis of the TCR genes from the whole body of naive (2.5 month old)
stickleback fish
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Based on the IMGT (international ImMunoGeneTics information system)
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wwrwans. CDR3 DIVERSITY IS SIGNIFICANTLY HIGHER IN INDIVIDUALS
FOR EVOLUTIONARY BIOLOGY WITH LOW-INTERMEDIATE NUMBER OF MHC ALLELES
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CHARGE, HYDROPATHY AND STRENGTH OF THE CENTRAL CDR3
AMINO ACIDS IS HIGHER IN INDIVIDUALS WITH

LOW-INTERMEDIATE NUMBER OF MHC ALLELES

Median individual MHC 1l allele number
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Regulatory mechanisms mediated by MHC during selection of T cells




|“()\ |?|£;lk;|1( il}(l)\\\\llg: ll::(lﬁ,()(.‘\ S U M MA RY

Most of the T cells seem to be naive in young fish (2.5 month old)

TCR diversity is significantly higher in individuals with lower/intermediate
number of MHC alleles

Number/diversity of MHC alleles influences the CDR3 amino acid properties

MHC-TCR CO-EVOLUTION:

IT IS AN OPTIMIZED (NOT MAXIMIZED) NUMBER OF MHC MOLECULES IN AN
INDIVIDUAL THAT FAVORS AN OPTIMAL DIVERSITY OF T CELLS
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