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Mechanism of Allergic Asthma Pathogenesis by Protease Allergen

Seung-Hyo Lee

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology, Daejeon, Korea

Asthma is a complex immune mediated chronic inflammatory lung disease characterized
by chronic inflammation of the airways, airway hyper-responsiveness and airway obstruc-
tion, and the prevalence of this disease has increased in recent years. It is well known that
many features of allergic asthma are consequences of Th2 cell dominated immune re-
sponses against allergens, thus allergen specific Th2 cells play a critical role in the patho-
genesis. In this review, we will discuss the properties of common indoor and outdoor aller-
gens including house dust mite, fungus, pollen and cockroach, the activation and differ-
entiation of naive CD4 T cells by protease allergens, how specific allergens modify host's
immune system to mediate immune evasion, and regulation of homing receptor expres-
sion and trafficking of allergen specific Th2 cells. Lastly, we will also overview the general
course of pathogenesis of allergic asthma and discuss prospects of development of novel
immuno-therapies to asthma.

Key Words: Asthma; Th2 cells; Allergens; Antigens, Differentiation, T-Lymphocyte; Recep-
tors, Lymphocyte Homing
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A5+5 225}0] anaphylatoxing] A4 S5 7% Al
EZ2HE] A=A A E7}l(tumor necrosis factor [TNF]-a, inter-
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o i =& HEWO] RIS SANZIAY, HA| ool & Fof 2.7 A 0 7 At o] Qltk o & EH, 7SS0l a4
Table 1. Representative allergens
Group Name Allergen MW (kD) Property Note
House Dust Mite Dermatophagoides pteronyssinus Der p1 25 Cysteine protease Similar to cathepsin B/H and papain
Der p2 14 Lysozyme
Derp3 30 Similar to trypsin
Der p4 60 Amylase
Der p6 25 Serine protease Similar to chymotrypsin
Derp8 26 Glutathione S-transferase
Derp9 30 Collagenolytic serine protease
Derp10 37 Glucoamylase Bacteriolytic enzyme
Dermatophagoides farina Derf1 25 Cysteine protease
Der 2 14 Lysozyme
Derf3 30 Similar to trypsin
Der 6 25 Serine protease Similar to chymotrypsin
Der f15 98 Chitinase
Der f18 60 Chitinase
Dermatophagoides microceaus Derm!1 25 Cysteine protease
Lepidoglyphus destructor Lep d2 14 Lysozyme
Blomia tropicals Blot10 37 Glycoamylase Bacteriolytic enzyme
Fungus Penicillium citrinum Penc1 33 Alkaline serine protease
Penc2 43 Serine protease
Penicillium notatum Penn13 33 Alkaline serine protease
Aspergillus flavus Asp fl1 33 Alkaline serine protease
Aspergillus fumigatus Asp f1 18 Mitogilin
Asp f6 33 Mn superoxide dismutase
Aspergillus oryzae Alkaline protease 49 Alkaline protease
Alternaria alternate Altall 31 Enolase
Cladosporium herbarum Clah 23 Enolase
Malassezia furfur Mal f3 20 Mn superoxide dismutase
Trichophyton tonsurans Trit1 30 Serine protease
Pollen Ambrosia artemisiifolia (Ragweed) Amb al 38 Pectate lyase
Betula verrucosa (Birch tree) Betv1 17 PR-10
Betv2 15 Profilin
Cockroach Blattella germanica Blagb 23 Glutathione S-transferase
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Fig. 1. Differentiation of helper T (Th) cells and their functional roles.
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Table 2. Differential expression of chemokines receptors and cell ad-
hesion molecules on subsets of helper T (Th) cells

Theells  Chemokine receptor ~ Chemokine Integrin Ligand
Thi cells CXCR3 CXCLY, 10,11 CD29(B1 integrin)  VCAM-1
CCR5 CCL3,4,5 VLA-2, VLA-4
Th2 cells CCR4 CcCL17 CD18(P2 integrin)  ICAM-1
LFA-1
Th17 cells CCR6 CCL20 LFA-1(7) ICAM-1
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