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Is the dust mite allergen Derpl a cysteine proteinase ? 
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Investigation of Der pl. the allergen from the house dust mite 
Dermutophugoides pteronyssinus [ I  ,21 would be facilitated by the 
availability of a continuous assay for the study of catalysis and by 
clarification of the nature of both its catalytic site and the possibilities 
for its inhibition. Until recently the catalytic activity of Derpl  has been 
assessed by rather cumbersome stopped-assays, in our laboratories by 
using al-antitrypsin [2] or azo-casein as substrate and elsewhere by 
using fluoroscein isothiocyanate(F1TC)-casein [31. We here report that 
the catalytic activity of Der p l  (e.g. 0.3pM) can be measured 
conveniently by using Cbz-Phe-Arg-4-methylcoumarin-7-ylamide(NH- 
Mec) in a continuous fluorogenic assay (excitation at 380nm; emission 
460nm). Use of a number of 4-nitroanilides e.g. Z-Arg-4-NA, Z-Gly-4- 
NA, N-Ac-Arg-4-NA, N-Ac-Lys-4-NA and Nu-benzoyl-Arg-4-NA as 
potential chromogenic substrates failed to detect activity with [Der p l ]  
= 2.5pM, possibly due to lack of sensitivity in at least some cases. 
Catalysis of the hydrolysis of Cbz-Phe-Arg-NH-Mec by Derpl  at 25’C, 
in Tris/HCI buffer, pH 7.2. I=O.1 (the conditions under which the 
inhibition experiments were carried out) is characterised by Km= 13pM. 

It has been suggested [3] that Der p l  belongs to a ‘mixed mechanistic 
class’ with ‘unusual mixed cysteine-serine protease activity’. This 
conclusion is based on the inhibition of Der pl activity by l-truns- 
epoxysuccinyl-L-leucylamido(4-guanidino)butane (E-64), considered to 
be a specific inhibitor of cysteine proteinase activity (see [4] for a 
review) and 4-(amidinophenyl)methanesulphonyl fluoride (APMSF) 
considered to be a specific inhibitor of serine proteinase activity [5]. 
Unfortunately the assumptions made about the specificities of E-64 and 
APMSF [3] are incomplete. E-64 inhibits not only cysteine proteinases 
but also the serine proteinase, trypsin [6] and, of particular importance 
in the present connection, APMSF inhibits not only serine proteinases 
(which is well known [5]) but also, in the absence of low Mr mercaptan, 
cysteine proteinases. Inhibition of cysteine proteinase activity by 
APMSF was demonstrated in the present work by using papain (EC 
3.4.22.2) from Curicu pupqa,  the classical example of a cysteine 
proteinase, as a testbed. The important difference between the inhibition 
of serine proteinases (E-OH) by APMSF (Ar-CHz-SO2F) and its 
inhibiton of cysteine proteinases (E-SH) is that the former is not 
reversed by the addition of low Mr mercaptan (RSH) (equation 1) 
whereas the latter is (equation 2). 
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Evidence for the cysteine proteinase nature of Derpl  obtained thus far 
is its thiol-specific inhibition by 2,2’-dipyridyl disulphide (2PDS) using 
al-antitrypsin as substrate [2] (see [7]) and its purification by thiol- 
specific covalent chromatography [3] (see [S]). The latter piece of 
evidence is not convincing because, unless the application of the 
enzyme to the 2-pyridyl disulphide gel is carried out at pH cu 4 to make 
use of the reactivity of the (Cys)-S-/(His)-Im+H ion-pair, attachment to 
the column could be by a surface thiol group. In the present work 
particularly clear evidence was obtained by demonstrating that the 
activity of Der p l  (0.3pM) towards Cbz-Phe-Arg-NH-Mec (30pM) at 
pH 7.2 is rapidly abolished by addition of HgC12 (IOOpM). In addition, 
inhibition by ZPDS was confirmed using Cbz-Phe-Arg-NH-Mec as a 

substrate. It was a surprising observation, therefore, that although 
hydrolysis of Cbz-Phe-Arg-NH-Mec (30pM) at pH 7.2 catalysed by 
both papain (1.4nM) and Der p l  (0.3pM) was rapidly abolished by 
addition of APMSF (3mM for papain; 8.5pM for D e r p l ) ,  activity was 
restored (rapidly) by addition of 2-mercaptoethanol (35mM) only in the 
case of the papain-catalysed reaction. It may be that the 
microenvironment of the catalytic site of Der pl is unusual such that it 
resists reactivation by 2-mercaptoethanol. An example of such 
resistance is provided by clostripain, the unusual cysteine proteinase 
from Clostridium histolyticum. Unlike many cysteine proteinases which 
are rapidly activated by low Mr mercaptan when reversibly blocked, 
activation of clostripain requires incubation with dithiothreitol for 
several hours. Certainly, the microenvironment of Der p l  is unusual in 
that reaction with ZPDS at pH 7.2 is very much slower than the reaction 
of this inhibitor with many other cysteine proteinases [7]. An alterantive 
explanation could be that another (non-thiol) site in D e r p l ,  possibly in 
the binding area of the active centre, is sulphonylated irreversibly by 
APMSF either instead of or as well as sulphonylation of the catalytic 
site thiol group. This unusual aspect of the characterstics of Der pl 
should be illuminated when larger quantities of the enzyme become 
available to permit stoichiometric reactions with chromogenic thiol- 
specific inhibitors to be studied. 

The inhibition of Derpl  by both HgC12 and 2PDS compels the view 
that this enzyme is a cysteine proteinase, albeit with unusual catalytic 
site reactivity characterstics. This conclusion is in accord with the 
homology modelled structure of the enzyme [9]. Proteinases are 
classified as cysteine proteinases, serine proteinases etc according to the 
nature of their catalytic sites. Thus, even if a serine hydroxy group is 
sulphonylated such that it inhibits substrate binding, this would not 
justify the description of Derpl  as a ‘mixed cysteine-serine protease’. 
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