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KEY POINTS

e Hereditary alpha tryptasemia is a genetic trait that leads to elevated basal serum tryptase.
e Some individuals with hereditary alpha tryptasemia present with a syndrome comprised of
multisystem complaints.

Increased TPSAB1 copy number encoding alpha-tryptase on a single allele is the cause of
hereditary alpha tryptasemia.

A gene-dosage effect exists between number of additional TPSAB1 copies, basal serum
tryptase levels, and severity of clinical symptoms in affected individuals.

e Complex structural variation at the tryptase locus prevents identification of increased
TPSAB1 copy number by conventional exome or genome sequencing.

INTRODUCTION

Tryptase is a protein expressed by mast cells and basophils.”? Mature, enzymatically
active tryptases are tetrameric serine proteases that are stored in mast cell secretory
granules and contribute to allergic inflammation.® Experiments inhibiting mature tryp-
tases have demonstrated their role in promoting inflammatory cell recruitment,
vascular permeability, and airway hypersensitivity and remodeling, in animal models.
However, the specific contribution of mature tryptases to allergic reactions in humans
is less clear.” Pro-tryptases, which have not undergone enzymatic conversion into
mature tetrameric tryptases, are constitutively secreted into serum in their monomeric
form, and provide the vast majority of measured basal serum tryptase (BST) in healthy
individuals®® (Fig. 1). Pro-tryptases are also the predominant forms of tryptase
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Fig. 1. Schematic of tryptase secretion from human mast cells. Pro-tryptases generated in
mast cells undergo sequential proteolytic cleavage to become mature tetrameric tryptase,
stabilized by heparin, and stored in secretory granules (top) awaiting appropriate stimuli
to induce degranulation. Alternatively, pro-tryptases can be secreted constitutively into
serum as enzymatically inactive pro-peptides (bottom). ER, endoplasmic reticulum.
(Adapted from Caughey GH. Tryptase genetics and anaphylaxis. J Allergy Clin Immunol
2006;117(6):1412; with permission.)

present in the serum from patients with systemic mastocytosis.” During mast cell
degranulation, as occurs during immunoglobulin (Ig)E-mediated immediate hypersen-
sitivity reactions, mature tryptases are released with other mast cell mediators and
contribute to symptoms of type | allergic reactions. Thus, serum tryptase in this setting
is a useful biomarker for the clinical diagnosis of anaphylaxis.®

However, elevated BST, currently defined clinically as >11.4 ng/mL, appears
to be quite common, being reported in 4% to 6% of the general population.’® "
Although in some individuals reported increases may be due to end-stage renal
disease or clonal expansion of myeloid or mast cells, including mastocytosis, >4
it has recently been discovered that a number of individuals with elevated
BST inherit this trait.">~'® Further, in the small cohorts studied thus far, the data
suggest that this trait may also be relatively common, and frequently the cause
for elevated BST in the general population.’®'® The focus of this review is to
discuss the details of this genetic trait and the complexities surrounding genotyp-
ing patients, as well as the associated clinical features and management ap-
proaches for patients with the multisystem complaints associated with hereditary
alpha tryptasemia.
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