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All protective immunization circumvents initial malaria-specific Treg activation in the skin: a functional model. (From PLoS One 5(5): e10685 (2010))
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Recent mammalian transcriptome analyses uncovered thousands of novel transcripts of unknown function
(TUFs). Low protein-coding potentials of TUFs encourage biologists to assume that TUFs underlie vital
intracellular functions as noncoding RNAs, although the genuine biological significance mostly remains
uncharacterized. To test this assumption, by using ex vivo differentiation protocol for human stem cells, we
first screened for human TUFs whose expression levels were controlled in the differentiation process.
Subsequent characterization of RNA sequences led to the serendipitous finding that two of the TUFs we
contribute to a hidden layer of proteomics in mammalian biology.
In another research direction, we are studying biological and medical impacts of retrotransposon
polymorphism (REP) in the human genome. Like single nucleotide polymorphism (SNP) and copy number
polymorphism (CNP), REP is one of the major sources that induce structural variants in the human genome,
although the biological and medical implication has not been assessed. One of the main reasons was lack of
methodology for detecting REP locations in a genome-wide fashion. We thus set up an inverse PCR-based
system to identify REP loci comprehensively in the human genome by using deep-sequencing technology. Some of the identified REP loci
provide transcriptional regulatory elements originated from retrotransposons to neighboring genes, which modifies gene structures only in
particular individuals. Our approach will open a new avenue to explore genomic causes of phenotypic variation among humans.
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The signature paradox of all known malaria vaccines is that these formulations are
protective in laboratory trials and elicit robust malaria-specific T cells (Treg) activated
during mosquito-bite and skin stages of infection result in critical, previously overlooked,
early immunosuppression of protective responses, unassociated with bloodstage parasites.
Circumvention of skinstage Treg activation accounts for every successful immunization
documented in humans/mammals to date. This fundamentally new immunological
rationale explains selective vaccine success/failure, and forces fundamental exposes novel
molecular and procedural strategies for rapidly increased protective efficacy in both
pipeline and currently ineffective malaria vaccines, and potentially accelerated malaria
eradication. A novel, widely applicable method assays ex vivo human antigen-specific, (and
malaria-specific) regulatory T cells for the first time in any system. Fundamental implications of this work for
biomedical research apply both to closely related and economically important (Toxoplasma, Theileria, Babesia spp.)
pathogens, and to other diseases involving regulatory T cells, such as cancer.
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