Chinical and Expevirentad Hlevgy 19935 Valume

EDITORIAL

Mite allergens groups

Yasueda ¢ of, have now deseribed Tovw chymotrypsin s
one of the refatively sovall number of
aHergens which show igk b

hopse dust mile
hending with 407, or more of
allergie seru 1] [0 wmely to look ot why thas
allereens produced by the house dus

and other
e 4Ie CNZVINGS
and o sumnarize the very signilicant
nade in characteriving mit
enzyme guestion which iy

¢ FECCDT Progress
allergers. The answer to the
i{:\;tm we aflorgens from ol
sources will be complex E“éaéi it should not be dismussed
Only a small number of proteins
responses and some profemns such as
mite alfergens are clearh
This can be seen by companng
clectrophoresed mite extracts with
e blots (23]

regilarly indoce allergie
the eroup T and I
than others.
protem prafiles of
corresponding Tel
crperimen ol
leads (o transent 1ok responses and
tolerance. nol o porsistont alleveio stase W8 50 00 s
probable that other influcnoes pariivipate |
enstization such us generic andd ovaonmental Taciors
age of cxposure and biologic
The suggestion that an eneyvmane o other hologicat
activity may enhance or be regured
induce a persistent allergic response = au
fading that
activity and by the high tznton produced
hy enzvmes in commeranl or domesiic 2o

muore alle

Regular cxposure of

animals fo aniigen
noallereie
] prepertios of the allergen.
W anligen (o

pporied by the
many onvirommente! allergens have such

degree of seny
sharmacoeut-
Domeehanisms

v use, There is also a wvelad of pleos
wihich an enzyme could use 1o aurmes
fion.

The group Umite alic b Mi', 1 most
mite-allergie patients and oflen account for S0
of the anti-mite specificitios [ 5,67 are custeing proteases | 7)
and the group T allergens 3] which B been reported
Lo react at a stimilas
trypsins (91 Chymotrypsin van now e added 1o the list
slong with Der p IV whnch s amyvise (1 anmd ©
accuruiaung that the group 11
F1E One of the muriguing aspects which
polowias recogrized as g cysioime proase was that ity
homologue from the papuya. papsin, had previousty been
documented 10 induce sensitization  factory workers
whoinhaled papain dost during its producton for a meat
tenderizer [12] or i consumers 131 Smnlar sensitivities
have been reported o develop in the producton or use of
other enzymes such as subtilisin iy detergents [14],
chymopapain used for frentment of E %;m? diges [15Tand
amylase in bakers aliergy [16L Environmoental allergens
with well-defined enzvme activities orher than mite
allergens are alcohol dehydrogenase from moutd [17) and

v Hergie sensitiza-
gons wineh react wy

AT ITHONE

freguency but o ¢ fower level are

VIGUno s

tlergery are lvsnzyines
srose when Der

350

[-VII. A catalogue of enzymes

Asp P ITE] whose ovietoxie activity s mediated by
catalyvie cleavage of nibosomal RNA {19 Most of the
venom allergens are also enzyines {201 Other allergens
whose possible molecular functions coutd be hvpothe-
steed to assist sensttization are Mus a3 1 and ful o 1 The
TrAOT wrmary profeins. ¥ 2y globuling, which comprise
the mouse allergen Muy | have exiensive seguence
homology wiith a family of ipid binding protewns appear
to be transporters with ligand activity for g varicty of lipid
molecules possibly including pheromones [21], One of the
chains of cat allergen Fef o T has sequence homology with
uterglohulin an anu-inflammaiory which both inhibirs
phiospholipase AZ and has sterond binding functions [227,
The funciion oy mechunism of action of most of the
HOTOL z!Ecr«ti s Trom grass and weeds 8 0o known s0 10 s
difficult Lo zive mans z,\iampim ol ;iiiugt.m which woukd
lack i uvan biotogical activity. £ 7 1 from the non
hiting

T

videe Chponinnes thuend th mmu‘ P23 howewver, o
iiuu;.aﬁcmczz ard sinee 1t s g complex of hacmo-
globin molecules s unlikely
Another probuble example 18 the actin-binding protilin,
Her v L Fram oireh pelien [24] Some food allergens
vithout coryime actvily are the lon ranspo
favtalbumin from milk. Gad o [ trom cod cm(f be allergens
parvalbumin, ovalbumin and conatbumin from ceps 204
Although the chivonomid hacmoglobin shows that notl all
it could be
presented in lingimassociation with an
erzyme. Cortainly atierapls o reproduce prelonged
aliergie resporses I expermmental animals have been o
probiem. The outcome of such experiments has heen
trunsient Iglr production followed by tolerance uniess the
cxposure was coupled with some treatment to upset the
homeostasts of the mmune system. Such co-stimuli

toBave any such aetiviny,

ipr oteins x-

aliergens are engymes i1 possibie that

wosTasinl woy inclue

included the adjuvant aluminivm hvdroxide, pertussigen.
oestradiol and nitrogen dioxide 14). The mechanisms by
which biological activity could influence the immune
diverse which is i keeping with the range of
enzymes which beecome allergens. They may act by
altering epithelal permeability or the cellular or matrix
figands affecting cell migration or directly on cells, Signal
transduction could be caused for example by allosteric
changes or cross-linking produced by hydrophobic inter-
actions between or within modified receptors. The inter-
action of the enzymes with substrate or ligands such as
protease inhubitors could also influence the presentation
and processing ol antigen. In this respect the adminisira-
tion of antigen coupled (o the protease inhibitor o
macroglobulin has alrcady been shown to imcrcase the

SYsSeni are



Mite allergens groups I-V11 351

Table 1. D. pteronyssinus allergens

MW IgE binding

(kD or Mr) Function frequency (% sera) Sequence
Der p 1 25 Cysteine protease 80-100 cDNA [7]
Der p 11 14 Probably lysozyme 80-100 cDNA [32]
Der p 111 28/30 Trypsin 70-100 N-term [9]
Der p IV 56-60 Amylase 40 N-term [10]
Derp V 15 ? 40 cDNA [30]
Der p VI 25 Chymotrypsin 40 N-term [1]
Der p VII 22,26,28 ? 40 cDNA [31]

(provisional)

* Values vary with different reports depending on methods, extracts and types of patients.

proliferative response of T cells to antigen [25]. The
production of proteases and protease inhibitors by T
cells, NK cells and mast cells indicates that they may play
a fundamental part in immunoregulation. Finally, Fin-
kelman has shown that immunizing mice with active
papain induces 10-30 times more IL-4 and other TH,
lymphokines than the injection of non-activated papain
[26].

An alternative view is however that since many proteins
are enzymes then many enzymes will be allergens. The
fact that the allergens which are enzymes have a wide
variety of activities supports this contention by showing
there is no special pathway to allergic sensitization. For
the mite the special property of the enzymes may simply
be that they are secreted for digestion and become
incorporated in the dung ball which facilitates their
dissemination and delivery to the mucosa at high concen-
tration. Der p I has for example been documented to be
present in dung balls at the very high concentration of 10
mg/ml [27]. The probability that the digestive enzymes of
the mite would be allergens has been used very effectively,
particularly by Stewart, to separate a number of hydro-
lytic enzymes by substrate chromatography and demon-
strate IgE binding [28]. In the case of amylase and trypsin
this has led to the purification and N-terminal sequencing
of significant allergens [9,10]. Yasueda er al. have also
taken full advantage of substrate affinity purification by
using this to incontrovertibly distinguish chymotrypsin
from other allergens including the group III trypsins [1].

The publication by Yasueda ef al. [1] describes one of a
number of significant mite allergens characterized
recently so it is perhaps time to take stock of the progress
in this area. It is especially useful that the IgE binding
activity of chymotrypsin was described in comparison
with Der pland Der pI1. The group 1 and Il bound IgE in

almost 100% of the sera and their strong reactivity was
confirmed. The reactivity to chymotrypsin was less
frequent, 40%, and considerably weaker. Studies with
Western blotting [2] and those of Stewart er al. [9] with
purified mite trypsin have shown that nearly all patients
recognize the group II1 trypsin allergens but like chymo-
trypsin the degree of reactivity was considerably less than
to Der p I [9]. It is possibly this lower reactivity which
resulted in the conclusion of Heymann [8] that only 17%
of patients had reactivity to Der /111 since subsequent dot
blot immunoassays have shown that at least 70% of
allergic sera react with this allergen [29]. Other character-
ized allergens with binding frequencies similar to chymo-
trypsin are Der p IV and the ‘15 K’ allergen described
from the analysis of a cDNA clone [30] and which is to be
designated Der p V by the allergen nomenclature com-
mittee. A further allergen with the same IgE binding
frequency has similarly been described from a cDNA
clone [31]. The clone encoded a 22 kD protein but
interestingly antibodies to the cloned allergen reacted
with Mr 28, 26 and 22 K components in mite extracts as
determined by Western blotting. The chymotrypsin
would now be designated Der p VI and when published
the allergen described by Shen will be Der p VII. Table 1
summarizes these developments.

Studies with Western blotting and other electrophore-
tic techniques are difficult to interpret because of varia-
tions in the allergen concentrations of extracts, the
influence of the denaturing conditions on the allergenicity
and the lack of quantitation. There are also variations in
the migration of allergens due to different conditions used
in different laboratories and run to run variations. They
are nevertheless interesting to compare with the results
obtained with purified molecules. The recent study of
Ford et al. [3] showed that in a series of 14 patients eight
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showed reactivity to one to two bands, st with threc to six
bands and three with a larger nuember including one with
reactivity to at least 13 components. Tovey and Baldo [2]
identified fractions with high frequency reactivity. Frac-
tions of Mr 95, 54-56. 32-30. 26. i and 15 K had over
40%, or greater reactivity while most other fractions
showing less than [0%. The Mr 16 K band in their
conditions corresponds to Der p 1T {MW 14131} and the
£S5 K to Der p V defined by molecular cloning [30]. The 32/
30 K fractions are Der p Hl and it is tempting to speculate
that the 54-36 K bands correspond o Der p IV.
Chymotrypsin would now be responsible for reactivities
in the 25 27 K regions along with fer p 1 which does not
react well by Western blotting and the proposed Der p
VIIL

Although unproven, the allergens characterized to date
could account for most of the high frogquency reactivities
found by Western blotting. he most obvious task ahead
is Lo document the importance of these aflergens com-
pared to each other and 10 whole mite extracts both in
terms of Igh binding and T cell acuvauon, Tt will be
possible to make a comparison of immune responscs to
the major and less significant allergens and the structural
knowledge of the allergens will provide a base for
developing recombinant and peptide-bused allergens or
modified allergens for immunotherapy 1o what are prob-
ably all the important allergens, The use of a trivalent
preparation of purified allergens from tmothy grass for
immunotherapy has alrcady been examined by Osterbalie
{33] and 1t was not effective but recent data on the grass
aflergens suggest the preparation would be deficientin the
group | grass allergen and should be re-cvaluated. To
conclude on a different note. the sequence for most of the
Eur m 1 allergen from Furogfypiue maynei has been
obtained from genomic IINA [34] The sequence is about
80%, homologous to both Der fTund ey plas theyare to
themselves. Residues conserved in the Dermatophagoides
allergens tend to be conserved in Ewr o [ and non-
conserved residues were most often the same as one on
either Der f1or Der p1. Since it has been reported that this
specics can reach at-risk fevels in 257 of homes in some
regions [33] there is a need (o develop & mavnel specific
allergen constructs, for example species-specific peptide
epitopes to determing the importance of primary sensiti-
zation to this mite.
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