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cloning, or by using proteomic approaches. Mite allergens are p-resent in mite bodies, secreta,

and ex-creta. îecal i*ti.t"r contain a great proportion of mite allergen (6). Mite allergens can

be detected in *u1y areas of the hoÀe, mituàlng beds, carpets, upholstered furniture, and

clothing. Leather-covered couches, wood furnituré, and bare floors contain fewer mites than

the above-mentioned locations. Beds are the ideal habitat for mites, since they provide the ideal

temperature, food and moisture for their proliferation, and allergens they produce accumulate

deei inside old mattresses and pillows.^ They can also be detected airborne. Studies using

volúmetric samples equipped with sizing dévices have shown that mite allergens remain

airborne for a sÀort p"i# of time. Allerfenic activity has been detected in particles smaller

than 1 pm and in pàrticles larger than i0 pm. Mite allergens settle more rapidly than cat

allergens, which reÀain airborné for longer periods of time and can be detected in air samples

colleited in homes under disturbed and undisturbed conditions. Mite fecal pellets may

occasionally enter the lung and cause inflammation and bronchoconstriction. Fergusson and

Brodie (7) demonstrated 
"th" 

p."rence of Der p 1 in bronchial alveolar lavage fluids of

asthmatic children after an overnight exposure tò tg.+ and 27.3 Fg of Der p 1 in carpets and

mattresses, respectively. Exposure"to 2 ltgof Der p 1 and/or Der f 1/g of dust is considered a

risk factor for sensitizàtion; exposure tolo vg/gof dust is considered a major risk factor for

sensitization and asthma in genetically predispósed individuals. Allergen levels in excess of

l0 Vg/ g of dust have been identified'in many parts of the world, and there seems to be no

difference between mite allergens levels in hómes of mite-allergic asthmatic and nonallergic

control individuals (1).

CHARACTERIZED HOUSE.DUST MITE ALLERGENS

Most of the isolated allergens have been placed in groups on the basis of their chronological

characterization and/or Èomology with previously purified Dermatophngoides spp. allergens

(Table 1). purified allergen, u." n1*ed acàording to tire first three letters of the gelus, the first

letter of the species and"a number indicating the group in which.they are placed. Thus, the first

identified a[èrgen of D. pteronyssinus was named Der p 1 and belongs to group 1.

T"bl" 1 Biological Function, Molecular Weight and Prevalence of Specific lgE Binding of Several Mite Allergens

Group Biological function
Molecular
weight (kDa) Mite sPecies

1
2
3
4
5
6
7
B
o

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22

Cystein protease
Cholesterol-binding Proteins
Triosina
a-Amylase
Unknown
Chymotrypsin
Unknown
G I utathion-S-tran Pherase
Colagenolytic serin Protease
Tropomyosin
Paramyosin
Unknown
Fatty acid-binding Proteins
Vitel logenin
Chit inase
Gelsol in
Calcium-binding Proteins
Chit inase
Antimicrobial PePtide
Argininquinase
Unknown
Unknown

Bt, Dp, Df, Dm, Em
Bt, Dp, Df, Ds, Em, Ld, TP, Gd, As
Bt, Dp, Df, Ds, Em
Bt,  Dp,  Dm, Em
Bt, Dp, Ld
Bt, Dp, Df
Dp, Df, Ld
Dp
Dp
Bt, Dp, Df, Ld
Bt, Dp, Df
Bt
Bt, Df, Ld, TP
Df, Dp, Em
Df
Df
Df
Df
Bt
Dp
Dp, Bt
Dp

25
1 4

25 to 30
57
1 5
25

25,31,29,26
26
30
37

96,92,98
1 4
1 5
117

62.5,98,105
55
33
60
7

13.2

B0-1 00
B0-1 00
1 6-1 00
4046
50-70

40
50
40
90

50-95
BO
50

10-23
90
70
35
35
60
1 0

Abbreviations: As, Acarus siro; Bt, B. Tropicatis; Df, Dermatophagoides farinae; Dm, Dermatophagoides

microceras; Dp, Dermatophagoides pteronyssinus; Em, Eurogtyphus mayne; Gd, Glycyphagus domesticus: Ld,

L. Destructor, f p, T. Putrescentiae.
S o u rce'. http ://www. al le rge n. org/Al le rgen' aspx.
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molecule (MD2), which associates with Toll-like receptor 4 on the cell surface and is part of the

mammalian innate immune system involved in the recognition of lipopolysaccharide from

gram-negative bacteria, was indicated by sequence homology search at http //expasy.org/
tools/blast (28).

In Central Europe, more than 95% of mite-allergic patients are sensitized to Der p 1 and

Der p 2. Diagnostic iests containing these allergens plus the highly cross-reactive allergen,

Der p 10, Àuy improve the dia[nostic selection of patients for immunotherapy *t-th

D. pùronyssinui extràcts (29).Suzuti l,t et al. demonstrated that the conformation of Det f 2

was critical in the determination of Th1 /Th2 shift on the basis of physicochemical and

immunological analyses (30). This study suggests that the rigidly folded and singly dispersed

structure iJ required fo. the generation of Th2 type cells by the allergen, while conformational

variant protein leads to Th1 skewing, irrespective of the same aa sequence.
Gioups 3 and 4: Group 3 has a trypsin-like serine protease activity and 50% sequence

similarity with other serine proteases, including chymotrypsin (31). The sequence of Der p 3

has 81% sequence identity with Der f 3 and both have a 47% sequence identity with bovine

trypsin. A fiequency of IgE binding between 51% and 90% for Der p 3 and between- 42Va and

Zón for Der f 3 has'been described (32). Der p 4 is an enzyme similar to carbonic anhydrases/

which shows significant homology with mammalian cr-amylase (33). It is recognized as an

allergen by 25% to 46% of mite-allergic individuals.
"Group 

5: Der p 5 is a 15 kDa alÉrgen, which has an estimated IgE binding prevalence of

S0% (34). Studies wiìh epithelial cells demonstrate that Der p 5 also induces the secretion of IL-

6 and IL-8, even to a higher extent than Der p 1. This effect of Der p 5 is dose-dependent, not

blocked by protease inhibitors, and is specific.
Groups 6 and 7: Der p 6 is a chymotrypsin-like serine protease, which shows a 40% to

60% frequency of IgE binding. It has-37% símllarity with Der p 3 (35). Der p 7 a.ndDer Î7

have 86% oî similaiity in aa-sequences. Recombinant Der f 7 reacts with 46% of sera from

asthmatic children (96). fne alleigenicity of r Der p 7 ts demonstrated by direct specific IgE

binding and skin testing; about 501 of mite-allergic individuals analyzed are sensitized to this

allergen (37).
Groups 8 and 9: Der p 8 is a26kDa allergen with strong homology with rat and mouse

glutathione-S-transferase (GST). Approximately 40Vo of mite-allergic subjects tested with

iecombinant Der p 8 bind specific IgE to this allergen (38). At least eight isoforms of native Der

p B were detected by two-dimensional gel and immunoblot analyses. Sera from Taiwanese

àsthmatics show 96ó/o and 84% lgB reactivity to native Der p B and recombinant Der p 8,

respectively. Native Der p 8 shows 75% and 65% IgE reactivity with sera from Malaysia and

Singapore, respectively. Native Der p 8 exists in multiple isoforms and inclusion of these

isofórms for diagnostic and therapeutic purposes may be necessary. The presence of cross-

reactive IgE between Der p 8 and GST i.r periplaneta americana cockroach suggests that GST in

mites and cockroach may be considered a pan-allergen (39).

Der p 9 is a 24kDa protein, as indicated by mass spectroscopy, with collagenolytic serine

protease uìtirrity and a frequency of IgE reactivity higher than B0% (40).

Gro.tpr iO and 1L: These groups are comprised of tropomyosin and paramyosin,

respectivety. fney are involved in muslle contraction in invertebrates and are present in lor'r'

concentrations in mite extracts. The invertebrate tropomyosins are allergenic in man with high

IgE cross-reactivity and therefore, have been referred to as pan-allergens. Der t ]O 1s 
a 32 kDa

ufl".g".t with significant homology with tropomyosins from different species (41). Der p 10

*uyt" involved in the cross-reactivity process between mites, shrimp, and insects in shrimp-

ailérgic patients (42,49). Allergenic cross-reactivity has been reported between Der p 10 and

nto t-tO.^Rlthough B1o t 10 at-td Der p 10 are highly conserved and significantly cross-reactive,

unique IgE epitopes do exist (44).
Deif 1i ha; 34% to 60% sequence identity with other known paramyosins (45); 62% of

mite-sensitive asthmatic patients ieact when skin tested with recombinant Der f 11 and 50%

have a positive specific IgE determination to Der f 71 (46). rDer p 11 has a frequency of specific

IgE binàing in the sera of allergic patients of 60%, suggesting that Der p 11 is also an important

il".g"tt (q7). rne aa sequence óf ú". p 11 shares over 89% identity with aa sequence of Der f 11

and Blo t 11 (48).
Group L2: Group 12 has only been described by cDNA cloning from B. tropicalis Blo t 12

having u ,r,àt.r." ,"q.rè.." of 74 kba, which binds specific IgE with a 50% frequency and does
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and 39% aa identity with Der p 21 (UniProtKD/TTEMBL Q2L7C5) and Blo t 5, respectively.

Blo t 21 shares ro*é primary u.rd seco.rdary structural similarities with Blo t 5. However, there

seems to be little crois-reactivity between these allergens. Positive responses to Blo t 21 were

shown rn 93% by means of ELISA and 95Vo by means of skin prick testing when assayed in

43 adult patients with allergic rhinitis (70).

Gróup 22: A r"qn"n.ò of 155 aa and 16,896 Da has been registered in GenBank (http://

www.ncbi.nlm.nih.gov) and termed Der f 22.

ALLERGENS FROM STORAGE MITES

Several storage mite allergens have been purified, cloned, and sequenced (71). Some of these

allergens.or-, b" considered as pan-allergens. The allergenicity of B. tropicalis, L' desfructor,

Glycf,phagtts domesticus, T. putresìentiae, Acarus siro, Aleuroglyphus oaatus, Suidasia medanensis,

oia"fnyrropltngus entomophasas has been demonstrated. Table 2 shows a list of the main

families and Jpecies of stoùge mite that have been described as allergenic (72)' Several

allergens from these species hu,r" been purified, sequenced, and cloned. Some of these

aler[ens have shown rèq.tu.." homology and biological function similar to those previously

desciibed tn Dermcttophngoides spp. Thò main allergens described in storage mites include

FABP, tropomysin, and pu.a.tlyolin homologues, apolipophorine-like proteins, alfa-tubulines,

and other, such as group 2, 5, and 7 allergens. The allergenicity of other species- such as A.

farris, Austroglycyphógus malaysiensis, B. kitagini, B. tiibodas, Cheyletus eruditus, Chortoglyphus
'nrct4atus, 

Cottierià fusòa, Th. entomophngus and T. longior has been investigated (Table 2).

Allergens from Blomia troPicalis
SeveÀl allergens of B. tropicalis are cloned and sequenced (73-30). Allergen sequence identity

between B. lropicalis and D. pteronyssiutrs or D. fnrinae mite allergens ranges from moderate

(3045%) to high (50-70%) and to highly conserved (80-95%).

B, tropicllis allergens show variable degrees of sequence homology *1tl purified

allergens of D. pteronyslinus, such as Blo t 5, a homologue of Der p 5; Blo t 13, with homology

to FÀBPs; Blo i 77, ; homologue of paramyosin; Blo t 10, a homologue of tropomyosin and

Der p 10; Blo t3, atrypsin-likòproteale; Blo t 4, homologous to Der p 4 (amyìase); and Blo t 1,

homàlogous to Der p^1, a cystèine protease. Blo t 1, with an estimated molecular weight of

Table 2 Main Families and Species of Storage Mite That Have
Been Described as Allergenic

Family Species

Cheyletidae

G lycyph ag u s dom esti cu s
G. privatus
Gohieria fusca
Lep idoglyph u s de stru cto r
Blomia tropicalis
B. kulagini
B. tjibodas
C ho rtog lyph u s arc uatu s
Suidasia medanensis
Ty roph ag u s p utrescenti ae
T. longior
Acarus siro
A. farris
Thy reoph ag u s e nto m oPhag us
Aleuroglyphus ovatus
Cheyletus eruditus
Ch. tenuipilis
Ch. malaccensis

Glycyphagidae

Echimyopodidae

Chortoglyphidae
Ebertiidae
Acaridae
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Table 3 Described Allergens in B' tropicalis

Al lergens
DplDf
al lergens

ldenti ty ( identical
residues/total residues)

MW
(kDa) Molecularfunction lgE reactivity

62-90%
N D
50-57%
<15"/"
43-92"/"
<10o/"
29%
1242%
50"/"
1 1 Y "
3"/"

B0%
BO"/"
1 6-1 00%
40o/"
50-70%
40%
50-95%
B0%
ND
N D
N D

Mite Allergen,

Allergens
T. putresce
of at leasl
radioimmr
of sera frc
expressed
high IgE r
FABPs, hi
detected b
from a pl
recombina
crustacean
with other
from sensi

Allergens
A. siro bel<
identified,
Aca s 13, j

Allergens
Numerou:
blots in ex
cross-reacl
tropical m
rvith a mo
degree of
after the ir
species T//
contamina

Seve
patients. T
and betwe
D. pterornl:
allergen, (
homologv
(118).  Cft .
rural envi.
immunobl
There is a

ALLERGE
AND OF I

The spide:
.rllergens 1
have also r
occupatior
75 kDa h,
Tetrnnychu
spider mi
Te t. urticnt
T. pufrescc,
have been
are not ho

Al ler
such as

DplDf

B l o t l
Blo t 2"
B l o t 3
Blo t 4u
B l o t 5
Blo t 6b
B lo  t  10
B l o  t  1 1
B lo  t  12
B lo  t  13
B lo  t  19

Derp l  32" / " (108/333)
Derp2  39%(571146 )
Derp3 49%(1311266)
Der p 4 65% (335/515)
Derp5  42%(561134 )
Derp6  58%(1641281 )
Der p 10 95% (2701284)
Der f  11 89% (7811875)
ND ND
Der  f  13  B0% (105 /131 )
ND ND

cysteine protease
unknown
trypsin
alpha amylase
UNKNOWN

chymotrypsin
tropomyostn
paramyosin
unknown
Fatty acid-binding Protein
antimicrobial PePtide

26
1 A
l . +

25
56
1 4
25
33
1 1 0
1 4
1 5
7 .2

uhttp://www. ncbi. nlm.nih. gov.
bhttp ://www. al lergen. org.
Source: Adapted from Ref. 87
Abbreviations: MW, molecular weight; ND, not determined; Bt, B. tropicatis; Dp, Dermatophagoides pteronyssinus;

Df , Dermatophagoides farinae.

This allergen possesses high IgE reactivity in vitro. (99) and in vivo (100). Lep d 2 presents a

high degrée oipolymorphii^,iith two distinct isoforms, Lep d2.01 and Lep d 202:L:P d2'02

has two variants and Làp d,2.07, three, two of which (Lep d 2-0101a and Lep d 2'0101b) have

identical aa sequen."r. ih" rest of variants differ only in a few aa. The frequency of these

variants may differ between wild and cultured mites (101).

Lep d 5 has been partially cloned and expressed. This partial clone of 110 aa and a

molecular mass of 72.5 kDa is recognized by gn of the sera from patients- sensitized to

L. destructor (702).Two isoforms have È""t-t sequenced, Lep d 5.02 with 171 aa and 19.5 kDa and

Lep d 5.04, with 1,69 aaand 19.3 kDa. The alleigen Lep d l nlt been sequenced and cloned; the

calculated molecular mass is 22 kDA, without\-glyòosylation sites. The recombinant protein

rlep d 7 was recognizedby 62vo of the sera of L. déstruitor-positive subjects.Th" biochemical

function of the górp 7 mite allergens is unknown, and Lèp d 7 does not show significant

homologies to pioteins other than to the group 7 mite allergens (70D'

Ai allergènic protein homologous to tropomyosin Lep d 10 was identified as an allergen

from a phagúisplày cDNA libraiy. The molecuie of 284 aa is formed by two po_lypepJlde

chains. 
^Thà 

,"q.r"r.,.. exhibits a prominent seven-residue periodicity. The lgE-binding

frequencies of ti" ,".o*binant Ló d { is estimated at 73% among subjects with IgE

reaitirrity to mites and/or crustaceans (103).

The allergen Lep d 13 is sequenced and cloned. Its length is 131 aa with a calculated

molecular wei[nt *um of 74.6 kba. It is involved in the intracellular transport of lipids,

belonging to t"he family of FABP. The recombinant protein rl-.9l d 13 is recognized by

uppto"*lÀately 73% of the sera of L. destructor sensitized patients (102).

Other uil".g".,, have been sequenced, including th9floteases^Lep d 3 UniProtKB/Swiss-
prot (http:/ /wtíw.expasy.uniprotàrg) (QTMLL7), à CSt Lep d 8 (Q1M2L6) and Lep d.72

(e1M2L5) (104). An cr-tubulin was foentified as a putative-allergen_from a phage display

L. destrucfor cDNA library. The IgE-binding frequency to the recombinant allergen is 72%

among subjects with IgE ieactivity to mites and/or crustaceans (103).

Allergens from Glycyphagus domesficus
G. domesticus is u pt yíog"nétlcally closely related species with L. destructor. A 15 kDa allergen,

belonging to group 2, índ, termeà Gly d 2, is clo_néd and expressed as a recombinant protein'

Gly {zJt o*i a hìgh degree of homólogy with Lep d 2. Three isoforms of Gly d 2 have been

isolated; 16 out of 11r".u of sensitized pàilents recognize this recombinant protein O05)' other

proteins homologous to group 3 (Q1M2M8), 5 (Ò1}/l2}/l7), 7 (Q1M2M5), 8 (Q1M2M4), 10
^tef 

NrfZLS) and tà tQfVZtrrtg) àt. sequenced for this mite species (104).
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Table 4 Other Mite Famil ies and Species of Al lergenic Mites,
Excluding House Dust and Storage Mites

Ferndndez-Caldas et al.

Family Parasites of Plants

Tetranychidae

Tydeidae

Phytoseiidae

Hypoaspidae
Hemisarcoptidae

Varroaidae
Sarcoptidae
Analgidae
lxodidae

Argasidae

Tetranychus urticae
Panonychus ulmi
P. citri
Pronematus davisi
Predator mites
Amblyseius cucumeris
Phytoseiulus persimilis
Hypoaspis miles
H e m i sa rcopte s coo re m an i
Parasites of animals
Varroa spp.
Sarcoptes scabiei
Diplaegidia columbae
lxodes pacificus
l. holociclus
l. ricinus
Riphicephalus spp.
Argas reflexus

Dermanyssidae, Hypoaspis miles, have been described (725,726). These predator mites have

species specific as well as common antigens that are cross-reactive with D. pteronyssirtus (127).
- 

Several parasitic mite species are in frequent contact with humans and domestic animals.

The itch mite, Sarcoptes scabiei, causes skin iesions and IgE-mediated sensitization in

parasitized individuals (128-130). Allergens homologous to serine proteases (group 3) (131),

èSf (group 8) (732), paramyosin (group 11) (133) and apolipoprotein (134) have been

identified. Ticks (Ixodida) belonging to the families Ixodidae and Argasidae have several

proteins in their saliva that can induce IgE-mediated reactions after biting. Several cases of

ànaphylaxis after tick bites are reported (135). The allergenic composition of these mites has

been analyzed, and an important allergen of Argns reflexus, the European pigeon tick, has been

cloned (136). Arg r 1 is a protein belonging to the lipocalin family (137).In the case of the

paralysis tick, Ixides holocyclu s, an allergen of 28 kDa from the salivary gland has been identified
(tg8l. Other allergenic proteins with molecular masses of 51, 38, 35 kDa from I. pacificus,
L ricinus, Haemaphysalis puncfnta and Rhipicephnlus spp. have been described (739-142).

Other parasitic mites that have been involved in allergic reactions in humans are the bee

parasite, Vairon jacobsoni, with an allergenic protein of 13 kDa (143) and the feather mite of

àomestic birds, Diplnegidin colutnbae, with 20 IgE-binding components ranging from 22 to 200

kDa (144). Two allergens from Hemisarcoptes cooremani, a predator of scale insects, of 16 kDa

and 19 kDa have been described (145). Other mite families and species of allergenic mites,

excluding house dust and storage mites, are shown in Table 4 (72).

CROSS-REACTIVITY OF MITE ALLERGENS

Cross-reactivity is a common feature among mite allergens, especially in those from

taxonomically related species. The fact that mite-allergic individuals may be sensitized by

various species could be due, in part, to cross-reactivity. Originally, cross-reactivity was

studied uslng whole extracts and radioallergosorbent test (RAST) inhibition techniques. More

recently, p.,.ifi"d native or recombinant allergens, epitope mapping, and T-cell proliferation
techniqués have been used (746). Small peptides, with eight to 15 aa, are responsible for

specifii IgE binding and, to a large extent, of cross-reactivity between different allergens. It is

evident tÉat cross-rèactivity studies to a great extent depend on the serum pool used and if the

patients are mono- or poly-sensitized to different mite allergens.^ 
The allergenic Cross-reactivity between L. destructor and B, tropicalis was initially

demonstrated by specific IgE inhibition studies using whole allergen extracts. Puerta et al. (747)

demonstrated a gieater degree of cross-reactivity between B. tropicalis and L. destrtrcfor than
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The protease activity of allergens may induce a range of inflammatory effects modulating

the adaptuìirr" immune system by cleavage of CD23 and CD25, including induction of vascular

p"tn-r"ubility, edema, activation of neural reflexes leading to bronchoconstriction and

Àtimulation of gland secretion and cough (184,185). Der p 1 additionally may effect the

innate defense mechanisms of the lung by inactivating the elastase inhibitors. Der p 1 may also

increase the susceptibility to infection of patients with allergic inflammation (186). Der p 1 can

damage bronchia[ epithelium, increasing their permeability and detaching cells in vitro. The

resulting breach of the epithelial barrier may increase exposure to antigen-presenting cells and

increase the likelihood that IgE will be raised against proteins in mite fecal pellets. Allergens,

such as Der p 3 and Der p 9, with serine protease activity, may also induce a nonallergic

inflammatory response in the airways through the release of proinflammatory cytokines from

the bronchial epithelium (787).
Patients with mite sensitization and allergic asthma often react to a variety of allergens

present in mite bodies, feces, and secretions (188,189). The proteolytic activity of mite allergens

may play a proallergic role, influencing their immunogenicity by enabling allergelt to breach

the- integrity of the airway epithelial barrier. As a consequence, allergic inflammatory

responses are promoted. Furthermore, by disrupting epithelial tight junctions, the enzymatic

activity facilitates the transport of allergen across the epithelium (190).

An influence on the innate mechanism of defense has also been described. The

proteolytic activity of mite feces interacts with pulmonary elastase, inactivating a human

òlastasé inhibitor in vivo and ex vivo. Because these elastase inhibitors have antimicrobial, as

well as antielastase activity, the inactivation of these innate components of the lung defense

system by proteolytic enzymes present in mite feces may increase the susceptibility of patients

with alleigic inflammation to infection and, therefore, produce a possible exacerbation of allergic

respiratory diseases (191). Following exposure of the bronchial mucosa to house-dust mite fecal

pellete, the mite proteases can access the lung interstitium and promote Th2 responses.
Chronic 

"*por.tr" 
to mites is an important risk factor for the development of

sensitization, allergic respiratory diseases, and chronic inflammation of the lungs (192).

While this relationship was primarily established for DermntoTthngoides spp., other mite species

are also the source of potent enzymes (193).

GENETICS OF IGE RESPONSES TO MITE ALLERGENS

High total IgE and specific IgE immune response to mite allergens are known risk factors for

urth.r-ru and bther allergic diseases. There is evidence that IgE synthesis, which involves a great

number of metabolic pathways, is under genetic control. Several candidate genes influencing

this process are identified. Some of them are also associated with asthma, probably because

atopy is a main feature of this disease. The field of immunogenetics of IgE responses has been

mainly supported by the late Dr. David Marsh's work on the association of ragweed allergens

and the hùman major histocompatibility complex (HLA) alleles. Since then, a variety of work

has been done in this field. Today most data showing genetic influence (linkage or association)

on mite-specific IgE responses are related to HLA. In 1990, Caraballo et al., using affected sib

pair analysis, shòwed lhat IgE hyperresponsiveness to D. forinne in patients with allergic

àsthma was linked to HLA (794). Eight years later, a genome-wide search found strong

evidence of linkage between the specific IgE responsiveness to D. pteronyssintts and

chromosomes 6p27 (HLA-D region), 2q27-q23, Bp23-p27, 73q32-q34, and 5q23-q33 in

Caucasians famiiies (195). The role of HLA on the IgE response to this mite was further

analyzed by the same authors, evaluating the IgE responses to several aliergen components of

D. pieronytiirrrt extract (796). Linkage studies involving HLA loci and mite IgE responses have

been replicated in other populations (197,798).
Aàsociations betweèn HLA class II genes and IgE hyperresponsiveness to mite allergens

have been positive and negative, involving different alleles and loci, and often showing no

replicatiot-r u*o^g different studies. This could be explained by the large number of mite

allergenic epitopei, the variable level of exposure to each epitope, the ability of each- HLA class

il utl"l. to^ prèsent more than one peptide, and the participation of genes from other

chromosome regions. In a case-control study, the frequency of allele HLA-DPB1*0401 was

remarkably decreased in patients with IgE hyperresponsiveness to mite allergens, suggesting
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o The main source of allergens in house dust worldwide are the house-dust mite species,

D. pteronyssintrs, D. fariiae, E. mnynei, and the storage mites, B. tropicalis, L. destrltctor,

and T. ptutrescentine.
o Several storage mite allergens have been purified, cloned, and sequenced. Some of

these allergens can be considered as pan-allergens'
o The immùne response to mite aliergens is very complex, exhibiting marked

geographical and iacial differences. Human-specific lgE_binds to several allergens in

varlàUtò degrees of frequency and intensity. However, rn Dermstophngoides sPP', group 1

and 2 seem to be the most imPortant.
o The main allergens describei in storage mites include FABPs, tropomysin, and

paramyosin hoÀologues, apolipophorine-like proteins, alfa-tubulines and others, such

as group 2,5, and 7 allergens'
. The rpid"t mites ur" rnui.r pests of fruit and horticulturai crops and are common

sensitizing allergens that are related to the prevalence of allergic diseases.
o Allergerrr"f.o*"reverai parasitic mite speiies, which are in frequent contact with

humjns and domestic animals, have been isolated and characterized.
o Cross-reactivity has been traditionally studied using whole extracts and RAST-

inhibition techniques. Currently, purified native or recombinant allergens, epitope

mapping, and Tlcell proliferaiion techniques- are. -being 
used. Because of cross-

t"uètìrrlt-y, individuals àllergic to the Dermatophagoides -spp. 
may experience allergic

symptoms after the consumption of crustacean and mollusks'
o Mite allergen extracts coniain enzymes capable of degrading a wide range of

substanceslincluding other proteins ànd allergens, and could have negative effects on

the efficacy and stàbihty óf therupeutic extracts. Most mite ailergens are potent

enzymes.
o Advances in genomics and molecular biology of mite allergens will improve the ability

to dissect thJ genetics of specific IgE response, especially since investigation at the

epitope level uld g".rome-wide sca.,s for association studies are available.
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