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lduronate-2-sulphate sulphatase (IDS, EC 3.1.6.13) Is
an enzyme that belongs to the Human sulphatases family,
these enzymes have high degree of homology. IDS
deficiency Is responsible of Hunter syndrome or
mucopolisaccharidosis type Il (MPS Il OMIM 309900), a
disorder for which Enzyme Replacement Therapy is being
developed. The IEIM (Instituto de Errores Innatos del
Metabolismo) is currently developing a expression system
for human IDS in Pichia pastoris and a method to detect
the presence of IDS during production and purification
processes was required. In this work, we produced
antibodies against specific epitopes of the IDS absent In
other human sulphatases. A group of 24 weeks old hens
were Immunized intramuscularly with 100ug of synthetic
peptides, at zero, 14, 30 and 98 days. The eggs were
collected and IgY antibodies were purified using
Chloroform. The antibodies obtained were used to develop
an indirect ELISA technigue; the method has a detection
limit of ~31.25 ng/ml. Furthermore, these antibodies are
being used in an affinity chromatography step during the
IDS purification process.

For the IDS peptides modeling we used the Swiss-Pdb
Viewer program and a conceptual model of the enzyme
developed in our lab (Figure 1). The hens were immunized
at zero, 14, 30 and 98 days with the peptides In the
following order. Peptidel (Hens Al and B1), Peptide 2
(Hens A2 and B2), Peptide 3 (A3 and B3) and Control
hens (A5 and B5). The eggs were collected daily and
stored at 4°C. The eqg yolks were treated for two hours
with PBS and chloroform 1:1:2 vol. Then they were
centrifuged and the supernatants collected.

For the Dot-blot and Western-blot analysis, IDS donated
by TKT was Iincubated with IgY-IDS antibodies and anti-
chicken IgY, HRP. An indirect ELISA technique was
developed to measure antibody titers and for IDS
Immunoguantification.
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Fig. 1

PEPTIDES LOCALIZATION ONTO IDS STRUCTURAL MODEL. The model
was constructed by Homero Saenz in our lab. As expected the 3 epitopes
are located in the exposed parts of the molecule.
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Fig. 2

PRELIMINARY DOT-BLOT ASSAY. Individual eggs of 6 immunized hens
and 2 control hens were processed at 4 weeks after the first immunization.
PC (Positive Control, rabbit IgG-IDS) and NC (Negative Control, Free-
antibody well).
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Fig. 3

IDS DETECTION BY WESTERN-BLOT. Lines 1 to 3 contain Al antibodies;
lines 4 to 6, belongs to A2 antibodies; 7 to 9, A3 antibodies; 10, 11 and 12
are B1, B2 and B3 antibodies respectively. PC (Positive Control, rabbit
IgG-1DS) and NC (Negative Control, Free-antibody well).
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Fig. 4

ANTIBODY TITERS AGAINST IDS. The egg yolk antibodies of 3 hens
(A1, A2 and A3) and 2 control hens (A5 and B5) were processed at
zero-153 days. Abs (Absorbance at 450 nm).

Fig. 5

IDS IMMUNOQUANTIFICATION ASSAY. Different concentrations of IDS
were used (1000-7.81 ng/ml). NC1 (Negative control 1,), NC2 (Negative
control 2,). ABS (Absorbance at 450 nm).
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The water soluble fractions obtained during IgY extraction
were analyzed by SDS-PAGE (Data not shown). The
molecular weight patterns agree well with the expected
molecular mass for the heavy and light chains (67 and
25 kDa) of egg yolk antibodies.

In the Dot-blot assay the controls A5 and B5 did not
present reactivity towards IDS. As a positive control for
the experiment it was used a polyclonal rabbit 1IgG-IDS
produced by ourselves. Western-blot assay showed that
the antibodies from A2 hen presented the highest reactivity.
In both Immunoassays the negative controls did not show
any reactivity (Fig 2 and 3).

In all hens, antibody titers reached a peak at 40-60 days
after the first iImmunization. The titer could be raised again
with a booster at 98 day. The controls (hens A5 and B5)
and pre iImmune samples of the hens showed that there
were not preexisting antibodies to IDS (Fig 4).

The detection limit in an indirect ELISA technique was
~31.25ng/ml (Fig 5) The technique Is being standardized
In order to be used In crude extracts from P. pastoris
fermentations.

Because chicken housing is inexpensive, egg collection
IS honinvasive, isolation and purification of IgY Is fast and
simple, iImmunization of hens represents an excellent
alternative for the generation of antibodies against human
proteins. In order to improve the antibodies specificity, Iin
this work we used specific sequences chosen from
possible epitopes present in IDS and absent in other
sulfatases. Non-cross reactivity was found using purified
GALNS (N-Acetyl Galactosamine 6-sulphate sulphatase)
as antigen (Data not shown) and by Western-blot we
demonstrated that the antibodies were able to detect the
whole protein (purified IDS recombinant enzyme donated
to us by TKT). The highest peak of antibody production
In the three hens was reached at 40-60 days and the
Immunoquantification assay had a recognition limit of
~31.25ng/ml. We have also used the technigue to detect
IDS In P. pastoris crude extracts. In conclusion we have
obtained specific IgY antibodies to IDS In large amounts,
to be used in Immunoassay of the enzyme and to improve
the IDS purification procedures using immunoaffinity.
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