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Abstract cross-interactions, suggesting the possibility of this mite to
act as an adjunct in immunotherapy on formulations for de-

Background: The immunological cross-reactivity between sensitization of allergic individuals.

different species of dust mites such as Suidasia pontifica
and Blomia tropicalis is a factor that can favor an immu-

notherapeutic treatment, having so great clinical relevancy. Introduction
However, the pretreatment of the raw extract can potential- ) ) o
ize its response as in the cross-reactivity analysis. There- Dust mites are responsible for pathologies in the

fore, this paper seeks to pre-treat the Suidasia pontifica respiratory tract triggering cases of allergies in atopic
extract in order to obtain protein fractions by the “salt out” individuals [1,2]. The dust mite species Suidasia pontif-
method and then evaluate the presence of cross-reactivity . S tiﬁ, —sp be f dind tic dust i
for the Blo t 5 allergen of Blomia tropicalis. lca, .(_' pon cg = SP) can be Ofm In orr.mes ‘c }JS »1n
Meth o i . o addition to grains and stored spices [3]. This mite is spe-
i .°d' SL{/o{aSI_a popt/ ica extrgcts were optamed By i cially responsible for triggering allergic reactions medi-
protein precipitation with ammonium sulfate in percentages L. . o .
0-20%, 20-40%, 40-60%, 60-80%, 80-100% (w/v) at 0 °C. ated by specifics immunoglobulin [4]. Scientific studies
Precipitated fractions were evaluated by protein content, show the cross-reactivity between dust mites such as
characterized by electrophoresis, and applied in Western Dermatophagoides pteronyssinus, Dermatofagoides
Blot and ELISA tests, with positives and negatives controls farinae, Tyrophagus putrescentiae, Blomia tropicalis
using the recombinant antigen Blo t 5. . 7 . e .
g g Suidasia medanensis, and others species [5-7]. Studies
Results: With salt saturation level of 80% (w/v), it was that evaluate the cross-reactivity usually initiate with

achievable to efficiently separate proteins in the raw extract . . .
of Suidasia pontifica, resulting in a total content of 13.61 mg the preparation of the raw extract of the mite of inter-

mL-". The immunoassay ELISA exposed the existence of est [8,9] however, there is an absence of information
cross-reactivity for Blo t 5 allergen, for crude extract, with al- that relates the efficiency in the preparation stage of
lergenic potency of 2.797 ng mL™". This result was also con-  these extracts with the performance of the cross-re-
firmed by stains obtained in the blot in about 15-16 kDa. For activity power. A novel investigation here is proposed,

fractions obtained between the percentages of 20 to 100% . . . .
(Wiv) of salt saturation and power was below 1.93 ng mL" considering the relation between proteic concentration,

at the border of the established limit of detection. obtained by fractional precipitation, and cross-reactivity
Conclusion: The “salt out” method is efficient at obtaining forBlots :al!ergen (B. trop/calls).. The re!evance of't.he
concentrated fractions of proteins, as observed when ap- cross-reactivity study between mite species S. pontifica
plied in Suidasia pontifica, extract, this being susceptible to and B. tropicalis can fulfill studies gaps that don’t ap-
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proach specifically the Blo t 5 allergen for this Suidasia  paper filter and compressed with polyurethane spong-
species, which can also be interesting to evaluate this es, on the transfer support. All material was previously
activity by optimization of “salting out” method. Thatis  soaked in saline buffer solution at pH 7.2, consisting of
possible because the precipitation method, using am- 25 mM of Tris-Base, 192 mM of Glycine and 20% (v/v)
monium sulfate, allows to separate proteins of different  of methanol. The slow transfer conditions were applied
sizes, and consequently allergens with distinct molecu-  with constant amperage of 18V, 10 mAand 70 W, for 18
lar masses. Thus, it is expected amplification of cross-re-  h to 8 °C. To confirm the transfer of proteins from gel to
activity signal due to the optimized allergenic protein  nitrocellulose membrane, ponceau-S 0.2% dye solution
concentration of the extract under analysis. (m/v) was added.

Materials and Methods Serum from 15 individuals allergic to Blomia tropica-
lis mites confirmed after evaluation by immediate read-
ing skin test (Prick Test) was used for the antigen-an-

1.0 g of the Suidasia pontifica mite mass was macer- tibody reactivity test. The membrane containing the
ated in the presence of 60.00 mL of sodium chloride ex- ~ proteins was initially blocked, with bovine serum albu-
tracting saline solution in a pH 9 alkaline medium. After ~ min solution (0.5%) in saline buffer (TBS) for 1h, under
18 h of stirring under refrigeration at 8 °C, the extract gentle agitation. Prior blockade was necessary in order

was centrifuged and the supernatant filtered in 0.45 um  to avoid nonspecific connections and background spots.
pre-filter. The protein content was determined by the  After this period, the membrane was washed with TBS-T

Suidasia pontifica mite protein extraction

Lowry method [10] and total carbohydrate as in [11]. buffer containing 0.1% Tween and incubated in 20.0 mL
. L of the serum pool containing IgE (1:10) for 5 h, under
Salting out precipitation mild agitation. At the end of the established period the

50.00 mL of the crude extract of the Suidasia pon- membrane was washed again with Tween solution for
tifica mite was subjected to precipitation by sequential ~ removal of excess primary antibody not attached to the
fractionation with ammonium sulfate in the salt satu- membrane. The secondary antibody, human anti-IgE,
ration percentages of 0-20% (2.82 g), 20-40% (3.02 g),  specific epsilon chain, conjugated to the enzyme perox-
40-60% (3.25g), 60-80% (3.50g) and 80-100% (3.80g) idase (Sigma-Aldrich), was diluted 1:200 in TBS buffer.
according to the procedure indicated by the literature  The membrane was incubated in this solution for a pe-
[12]. The system was kept in an ice bath under agitation ~ riod of 4h under slight agitation. The presence of effec-
for 40 min. With the gradual increase in the salt mass,  tive antibody antigen bonds was investigated using the
the solubilization time doubled. Afterwards, the extract Amplifled Kit Opti-4CN /Bio-Rad).
was centrifuged at 5724 xg under 2 °C refrigeration for

: Enzyme-linked immunosorbent assay (ELISA)
30 minutes.

characterization

The pellets obtained after centrifugation were re-

suspended in 5.00 mL purified water and the aqueous

supernatant returned to the ice system, for the other

fractionation sequences. The precipitated fractions ob-

tained for each percentage were stored at -20 °C, for
further characterization.

The extract of the mite Suidasia pontifica was an-
alyzed by the ELISA method - Immunosorption Assay
attached to the enzyme, by the construction of a stan-
dard curve of the allergen Blo t 5 (ELISA kit; recombinant
Blo t 5 prepared in 1% BSA/50% glycerol/PBS, 0.22 um
filtered, preservative free, pH 7.4, Indoor Biotechnolo-
Protein content determination gies-USA), according to the literature Luczynska, et al.
[13]. The allergenic protein concentration was built us-
ing the four-parameter logistic curve (4PL). Briefly, 100
pL of anti Blo t 5, (Monoclonal antibody, Indoor Biotech-
nologies- USA), was added to the polystyrene plate mi-
croplates (USA) as a capture molecule. After 18 hours of
incubation at 8 °C the plate was washed with PBS-T sa-
line buffer, the excess buffer was removed and blocked
with 1% (w/v) BSA solution. After 1 hour of blocking, the
plate was washed and the standard Blo t 5 antigen (rBlo
t 5 Standard- Indoor Biotechnologies- USA) was added.

The precipitate protein contents for each fraction
of saturation with the salt, (NH,),SO,, were analyzed
according to the Lowry method. For this, bovine serum
albumin (Sigma-Aldrich) was used as a standard protein
and an analytical curve was built for a working range
between 5.0 ug mL! to 100.0 pg mL™. The absorbance
readings were performed at 750 nm using a UV-Visible
spectrophotometer (Spectrophotometer SP 1102 - Bel
Photonics - Brazil).

Immunoblotting The standard curve was built in a working range be-

The proteins of the extracts were separated by Elec- tween 0.098 ng mL? to 120 ng mL?* for the allergen Blo
trophoresis SDS-PAGE, in gradient gel 5-12.5%, and t5, evaluating the cross-reactivity with proteins present
transferred to 0.45 um pore nitrocellulose membrane in the mite SP extract. After 18h of incubation with the
(Bio-Rad). The membrane and gel containing the aller- standard antigen the plates were washed with 0.1 mol
gens were arranged in sandwich form, covered with a L?! phosphate saline buffer. For the subsequent step,
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100 pL of solution containing Biotinylated monoclonal
antibody, anti Blo t 5 (Indoor Biotechnologies- USA),
was added. After 1h of incubation the plate was washed
again and 100 uL of ABST substrate (2,2-Azino-bis
(3-ethylbenzothiazoline-6-sulfonic. Finally, the sub-
strate reaction was stopped with 1% SDS solution (w/v).
The readings were performed at 450 nm using a plate
reader model dr-200bn from DIATEK.

Results and Discussion

The electrophoretic run shown in Figure 1 shows the
constituent proteins profile for the crude extract of the
Suidasia pontifica mite, with bands marked at approxi-
mately 14-16 kDa, 24-25 kDa and 60-70 kDa.

The protein content obtained for the crude extract
was 1.45 mg mL™. The levels for the different percentag-
es of proteins are shown in Figure 2A. One can observe
that the protein extract fractionated with 80% (w/v) of
ammonium sulfate, showed better separation of low
molecular weight proteins, ~ 15 kDa (Figure 2B) with a
maximum content of 13.62 mg mL? (Figure 2A). At the
beginning of the fractionation, Figure 2B, in the percent-

(Suidasia pontifica)
standard | (2uL) (8 uL) {10uL) (15uL) 1
75
—
-
50
e —
37 pu—
——
25
15 !
X
! b
Figure 1: Electrophoresis gel 12% Acrylamide/Bis-
acrylamide in denaturing conditions, for crude extract of
the Suidasia pontifica mite for protein load between 2 L
and 15 pL.

age of 20-40% (w/v) there was a separation of proteins
from larger ones (above 40 kDa), due to the smaller
area of water solvation. As the ionic force increases, the
tendency of smaller protein precipitation decreases,
which can be observed in the electrophoresis gel (Fig-
ure 2B) in the fractions of 80 (w/v) and 100% (w/v). This
can be justified, by the simple fact that smaller proteins
have greater surfaces of solvation by the water, being
necessary the increase of the concentration of the ions
coming from the salt to capture water molecules that
surround the proteins.

The immunoblotting for the protein fractions sepa-
rated by electrophoresis, Figure 3, showed positive re-
activity for allergenic proteins in the region of molecular
mass between ~ 14-16 kDa. The spots obtained in the
blot are a strong indication that in this region reactivity
may be occurring between antigen (SP extract allergen
protein) and antibody present in the serum pool. From
this result, the reactivity was evaluated by ELISA.

These results were confirmed, considering that
crude extract, without fractionation, analyzed by the
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Figure 3: Immunoblotting for serum pool of individuals
allergic to Blomia tropicalis. Blo t: Blomia tropicalis -
positive control; S.p: Suidasia pontifica; N.c: Negative
control Bovine serum albumin - BSA.

6.42

Protein content (mg/mL)
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Figure 2: A) Protein content in mg mL"" of the Suidasia pontifica mite extract obtained for each fractionation sequence by the
method "salting out" at ~ 0 °C; B) Electrophoresis gel in denaturing conditions for the fractions collected from the SP extract

during the fractionation process.

B)

kDa Standard 0-20% 20-40%  40-60%  60-80% 80-100%
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ELISA method, presented an allergenic potency of 2.797  ests.
ngmL?, which indicates cross-reactivity between Suida-
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