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Monoclonal antibodies were raised against a major feline allergen, Fel d 1. The specificity of
the antibodies for Fel d I was demonstrated by a modified crossed immunoelectrophoretic
procedure. These antibodies were used in affinity purification and depletion. Fed d I was eluted
from the affinity matrix at a low pH. It was tested in serologic and biologic assays. Results of
both the RAST and the histamine release test with affiniry-purified Fzl d I confirmed that it is a
very potent allergen for the majority of patients allergic to cals. In the extract depleted with the
monoclonal antibody, the ratio Fel d 1/cat albumin was reduced by a factor of 20. With this
depleted extract, 18 of 25 patients showed a reduction >50% of the bound anti-IgE in the RAST
compared with the RAST with crude cat extract. In the histamine release test with cells from two
patients, the activity of the depleted extract was reduced by factors of 30 and 40, respectively.
Depletion of Fel d I by polyclonal antibodies resulted in a reduction of the ratio Fel d 1/ cat
albumin by a factor of 330. In the RAST, a reduction of the IgE response >50% was found in
23 of 25 patients; in 12 patients the reduction was >90%. In the histamine release test, the
polyclonally depleted extract was 200 to 300 times less potent than the crude cat-dander extract.
These results indicate that a very large proportion of the allergenic activity of cat-dander
extract is caused by a single molecule: Fel d 1. (J ALLERGY CLIN IMMUNOL 1988,82:778-86.)

Cats are an important source of indoor allergens.
Large quantities of cat allergen are found in houses
with cats, but even in houses without cats considerable
amounts of cat allergen can sometimes be found.! Cat-
dander allergy is demonstrable in 20% to 30% of
patients with asthma.? In our own patient population,
the incidence of sensitization to cat dander is close to
30%, compared with an incidence of mite sensitization
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of 40%. Therefors, we are interested in investigating
the human immune response to the major allergen(s)
of the cat, especially in view of studies performed by
Leitermann and Ohman® indicating that a single al-
lergen, Cat I (new nomenclature Fel 4 I, identical to
Agd’™ ®), might be the major allergen.

The term major allergen is often used for antigens
that cause reactions in the majority of patients.’ Be-
cause the reaction depends in part on the sensitivity
of the assay and on the concentration of the test ma-
terial used, most investigators would like to include
a quantitative criterion. One criterion could be a min-
imum quantity of IgE antibody or a minimum con-
centration required for biologic activity.

As an alternative definition of a major allérgen, one
could use as a criterion the effect of removal of the
allergen from the extract, because such removal
should significantly diminish the allergenic activity of
the extract for most patients. For such depletion stud-
ies, monoclonal antibodies are indispensable.

Studies by van der Zee et al.'° demonstrated that a
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Abbreviations used

PBS: Phosphate-buffered saline solution
Fel d1: Proposed name for Felix domesticus
allergen 1, or Ag4
Der pI: Major allergen of house dust mite
(Dermatophagoides pteronyssinus),
identical to P1 or Ag42
SDS-PAGE: Sodium dodecy! sulfate-

polyacrylamide gel electrophoresis
CIE: Crossed immunoelectrophoresis

BSA: Bovine serum albumin
PBS-AT: PBS containing 0.3% (wt/vol) BSA,

0.1% (vol/vol) Tween 20, and 5
mmol/L NaN;

HAL: Haarlems Allergenen Laboratorium
(Haarlem, The Netherlands)

ALK: Allergologisk Laboratorium Kopen-
hagen (Copenhagen, Denmark)

ARTU: ARTU Biologicals (Lelystad,

The Netherlands)

major allergen of the house dust mite Dermatopha-
goides pteronyssinus, Der p 1, is very potent when
isolated and purified. Nevertheless, only a slight ef-
fect of Der p 1 depletion on biologic activity was
measured with the histamine release test and the skin
test.

In the studies presented here, we investigated the
biologic and serologic activity of affinity-purified
Fel d 1 and of cat-dander extract from which Fel d [
was removed.

MATERIAL AND METHODS
Allergens

Cat-dander extracts were obtained from HAL, ALK, and
ARTU. These extracts contained 66, 52, and 70 FDA
U/ml Fel d 1, respectively. Cat serum (Fel d I content <0.5
U/ml) was obtained from Harlan CPB (T.N.O., Zeist,
The Netherlands).

Antisera

Three hyperimmune antisera to cat dander were used: (1)
polyspecific rabbit anticat serum obtained from ALK; (2)
monospecific antibodies obtained by immunization of two
rabbits with affinity-purified Fel d I, and (3) monospecific
sheep anti-Fel d 1, used as the reference antiserum, provided
by Dr. H. Baer (Bureau of Biologics, Food and Drug Ad-
ministration, Bethesda, Md.).

~Polyclonal goat antimouse immunoglobulin and sheep
anti-IgE were obtained from the Department for the Pro-
duction of Immune Reagents (Central Laboratory of the
Netherlands Red :Cross Blood Transfusion Service, Am-
sterdam, The Netherlands). These antibodies were affinity
_purified and labeled with '*1 by the chloramine-T technique.
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The labeling was performed as described by Hunter and
Greenwood."!

Other reagents

PBS-AT contained PBS (0.01 mol/L phosphate, 0.14
mol/L NaCl) with 0.3 mg/ml BSA (Poviet, Amsterdam,
The Netherlands), 10 mmol/L EDTA, and 5 mmol/L NaN;,
and 0.1% (vol/vol) Tween 20 (Baker, Deventer, The Neth-
erlands) at pH 7.4. CNBr-activated Sepharose 4B and
protein-A Sepharose were obtained from Pharmacia Fine
Chemicals (Uppsala, Sweden).

Patients

Blood samples for RAST were selected from samples
submitted for a routine allergic evaluation. Twenty-five sam-
ples were selected for the RAST; these sera were charac-
terized by a RAST score to cat dander (HAL) of >10%
bound IgE.

For the histamine release test, cells were obtained from
four patients selected for a clearly positive RAST score with
cat dander (>10% anti-IgE bound), a positive history of cat
allergy, and a strongly positive intracutaneous reaction with
cat-dander extract.

Production of monoclonal antibodies

Balb/c mice were immunized subcutaneously with 50 .l
of a 10% cat-dander extract (HAL) in complete Freund’s
adjuvant and boosted after 6 weeks with the same dose in
incomplete Freund’s adjuvant. An intravenous booster with
the same amount of the allergen was given 4 days before
removal of the spleen. Hybridization was performed as de-
scribed by Kohler and Milstein,™ * with some modifica-
tions." Antibody-producing hybrids were selected by a
RAST with Sepharose-coupled cat-dander extract and '*I-
labeled goat antimouse IgG. Positive wells were further
tested with an indirect RAST system: Sepharose-coupled
monocional antibodies were incubated with cat-allergen ex-
tract, and allergen binding was quantitated with human IgE
antibodies and '*I-sheep anti-IgE."* Cloning was performed
by repeated limiting dilution. Anticat ascites were obtained
from Pristane-treated Balb/c mice. Two stable clones, pro-
ducing anti-Fel d I antibodies, were obtained and were coded
Fd-1a and Fd-1b. A third clone specific for cat albumin is
called Fd-3.

Specificity of monoclonal antibodies

The specificity of the monoclonal antibodies for Fel d 1
was established by CIE, as follows. Thirty micrograms of
reference cat-dander extract (ka 0580) was applied in the
well. This first-dimension gel contained 30 wl of the mono-
clonal antibody. The anodic gel contained 5.7 pl/cm? of
rabbit antibodies to cat-dander extract (ALK, lot no. 22-
33). Electrophoretic conditions in the first dimension were
10 V/cm for 30 minutes; in the second dimension electro-
phoresis was at 2 V/cm for 16 hours in 1% agarose (HSA,
Litex) with Tris-barbitone buffer (pH 8.6, ionic strength =
0.02). After. pressing, washing, and drying, plates were
stained in Coomassie brilliant blue.'
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FIG. 1. Analysis of the specificity of the monocional antibodies by CIE. Antibody-containing
ascites were incorporated in the first dimension ge! (30 ul ascites per plate). The positions of
Ag3 (cat serum albumin) and Ag4 (Fe/ d |} are indicated. The position of the variant of Fel/ d |
as described in the text is indicated by *. A-B, Fd-1a and Fd-1b ascites contain antibodies to
Fel d | (Ag4). C, Fd-3 ascites contain antibodies to cat albumin (Ag3). D, Monoclonal antibodies
(Dp-1 ascites) against allergen Der p !l from the house dust mite, used as a control. The pattern
in D is the same as the reference pattern, except for an increase in the area of the albumin
precipitate. This increase is probabiy due to a partial immunochemical identity between cat
albumin and mouse albumin present in mouse ascites.

Affinity purification of Fe/ d |

Affinity purification of Fel d I was performed with mono-
clonal and polyclonal antibodies. As a source of allergen,
house-dust extract rich in Fel d I was used. The extract was
concentrated by absorption on benzoic acid according to the
method of Sutherland.'” An excess of house-dust concentrate
(containing 45 U Fel d I/ml) was absorbed overnight to Fd-
la-Sepharose (10 ml ascites coupled per gram CNBr-
activated Sepharose). Fel d I was eluted with glycine HCI
(0.065 mol/L, pH 2.4). This material was used for radio-
labeling and for the immunization of rabbits. Affinity pu-

rification of Fel d 1 by monoclonal antibodies yielded ap-
proximately 14 U Fel d I per milliliter of ascites.

The polyclonal antibodies obtained after the immuniza-
tion of the rabbits were affinity purified and coupled to
Sepharose (17 mg/gm CNBr-activated Sepharose} and in-
cubation with an excess of another house-dust extract con-
taining cat dander was performed (dust comtaining 78 U
Fel d 1 per milliliter). The elution of Fel d 1 from the
polyclonal antibodies yielded approximately 20U Fel d 1
per milligram antibody applied. This Fel 4 T was used for
the RASTs and the histamine release test.
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TABLE |. Concentration of Fe/ d | and cat
albumin in extracts used in the RASTs with
the patient panel

Cat Ratio Fe/ d |/

Feld|l albumin albumin
(U/ml)  (pg/ml) (U/ng)
Cat dander 69.0 118.0 0.59
(ARTU)
Sham-absorbed 35.0 56.0 0.63
extract (2X)
Sup (monoclonal 0.68 7.5 0.09
depletion)
(1x)
Sup (monoclonal 0.24 5.4 0.04
depletion)
(2x)
Sup (polyclonal  <0.1 54.0 <0.002
depletion)
(1x)
Sup (polyclonal  <0.025 17.0 <0.0015
depletion)
2x)

Labeled antigens

BIFel d I. Allergen eluted from the Fd-1a adsorbent was
labeled with the chloramine-T technique (1 mCi added to
10 U Fel d 1), followed by gel filtration over Sephadex
G75. Immune reactivity was usually well >50%. Occasion-
ally, we found a lower immune reactivity after the label-
ing. When a labeled preparation was bound to and eluted
from the Fd-1a adsorbent, immune reactivity >90% was
obtained.

P[-cat serum albumin. Albumin was isolated from cat
serum by gel filtration. Labeling was achieved with 1 mCi
iodine 125 for 100 pg of cat serum albumin.

Fel d | assay

Fifty microliters of an allergen-containing sample was
mixed with 50 pl of a 1:1000 dilution of rabbit antiserum
directed against cat dander (ALK). Incubation was per-
formed for 2 hours at room temperature. Then 500 pl of
protein A Sepharose (concentration 2 mg/ml) and 50 pl of
'*]-Fel d 1T were added and the suspension was incubated
overnight. After centrifugation and washing of the Sepha-
rose, bound radioactivity was measured. Fel d I levels are

expressed in FDA units, relative to the reference preparation
EI-Ct (35 FDA U/ml).

Cat albumin assay

The method for the cat albumin assay was similar to that
of Fel d 1. Fifty microliters of a 1:2000 dilution of rabbit
anticat serum was mixed with 50 pl of a sample. After 2
hours, 500 pl of protein A Sepharose and 50 pl of '*I-cat
albumin were added and incubated overnight. Cat albumin
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FIG. 2. Specificity of two rabbit antisera r-46 and r-48,
obtained by immunization with affinity-purified Fe/ d |. a-
Cat 1 is the reference monospecific sheep anti-Fe/ d |; a-
catis a polyspecific antiserum to whole cat dander extract;
HD refers to house-dust extract.

levels are expressed as micrograms per milliliter relative to
a reference curve of cat serum (2 pg of albumin per mil-
liliter).

Depletion of cat-dander extract of Fe/ d |

By mouse monoclonal antibodies. One milliliter of mono-
clonal anti-Fel d I ascites (Fd-1a) was coupled to 300 mg
of CNBr-activated Sepharose. Five hundred microliters of
cat-dander extract (ARTU) was incubated overnight with
the monoclonal anti-Fel d I Sepharose in a final volume of
4.5 ml; this supernatant is referred to in the tables as “Sup
(monoclonal depletion).” The depletion was performed
twice; 2 ml of the supernatant was again incubated overnight
with the monoclonal antibody Sepharose. As a control, an
equal amount of cat-dander extract (ARTU) was incubated
twice with 300 mg activated-inactivated Sepharose. The
supernatant of this mixture is called ‘“‘sham-absorbed
extract.”

By polyclonal rabbit antibodies. Rabbit antiserum was
produced by immunization with Fel d 1, affinity purified as
described above with the monoclonal antibodies. The spec-
ificity of this antiserum was tested by immunoblotting and
in a double diffusion technique. Twenty milliliters of
polyclonal rabbit antiserum R46 was incubated overnight
with 1 ml normal cat serum. This incubation was performed
to remove trace amounts of contaminating antibodies to cat
serum albumin. Next, cat Sepharose was prepared by cou-
pling proteins from 20 ml of 10% extract of cat epithelium
to 2 gm of CNBr-activated Sepharose. The absorbed
antiserum was incubated with cat Sepharose for 2 hours.
After centrifugation and washing with PBS, the Sepharose-
antibody complex was layered on a G25 (Sephadex) column
(75 ml). Next, the column was washed with 150 ml PBS
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FIG. 3. Comparison between cat-dander RAST and Fe/ d |-depieted RAST; the Fe/ d |-depleted
extract was made by a single absorption with polyclonal rabbit antibodies. Results are iflustrated
as percentage bound radioactivity ("*l-labeled anti-IgE). The sera from four patients with a high

IgE response to cat serum are indicated by m.

and elution was carried out with 20 ml of 0.065 mol/L
glycine HC1 (pH 2.5); this procedure yielded 2.6 mg protein.
Rabbit anti-Fel d 1 (1.7 mg) was coupled to 100 mg of
CNBr-activated Sepharose. Six hundred milligrams of this
Sepharose was mixed overnight with 2.8 ml of cat-dander
extract (200 FDA units Fel d I). This supernatant solution
is referred to as “Sup (polyclonal depletion).”

The depleted extracts were coupled to CNBr-activated
Sepharose for the RASTs. The concentrations used for cou-
pling were chosen such that the amount of cat albumin in
the different Sepharoses equaled the concentration of cat
albumin in the cat-dander Sepharose.

Cat RAST

RASTSs were performed with 250 w1 of allergen Sepharose
in a concentration of 2 mg Sepharose per milliliter and 50
wl of serum. RAST with cat dander (ARTU) was used as
the reference test, as ARTU cat dander was the source of
the Fel d I purification and depletion experiments. RAST
occurred with purified Fel d I extract and with depleted
extract to determine the contribution of Fel d I allergen to
the IgE response with whole cat-dander extract. These ex-
tracts were obtained, as indicated above, from absorption
with either rabbit polyclonal antibodies or mouse mono-
clonal antibodies.

For coupling to 100 mg activated Sepharose, we used
0.05 ml cat-dander extract (i.e., 3.5 U Fel d I and 6 pg
cat albumin). To correct for dilution effects in the case of
Fel d 1-depleted extracts, the volume of the extract added
was calculated on the basis of the cat albumin content:
6 wg cat albumin per 100 mg activated Sepharose, which
corresponds to 0.18 and <0.02 U Fel d I for the monocional-
and polyclonal-depleted extracts, respectively. Of the

affinity-purified Fel d I, 3.5 U was added, which con-
tained <0.2 pg cat albumin. Coupling efficiency was
>90%.

Histamine release test

The histamine release test was performed according to
Lichtenstein and Osler.'® Histamine content in the incubated
samples was measured with an automated flusrometric
method. " ¥

RESULTS
Specificity of monocional antibodies for
Fel d|

Results of the experiments with the CIE technique
are shown in Fig. 1. The electrophoretic mobility. of
Fel d 1 is markedly reduced in the gels containing
Fd-1a or Fd-1b compared with the gel containing con-
trol ascites Dp-1 (an apti-D. pteronyssinus anti-
body). It is concluded that both monoclonal antibodies
Fd-1a and Fd-1b react equally with Fe/ d 1. Fd-3 reacts
with Ag3, i.e., cat serum albumin.

Furthermore, one can detect a “new” arc below the
gel intersection that presumably represents an unre-
tarded fraction of Fel d I (Fig. 1, A and B).

Based on crossinhibition experiments, we con-
cluded that the two monoclonal antibodies were di-
rected against different epitopes: significant cross-
inhibition was found, but autoinhibition was much
stronger than cross-inhibition. Moreover, in a two-site
assay with radiolabeled Fd-1a, a good response was
obtained when we used Fd-1b as capturing antibody
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FIG. 4. Comparison between cat-dander RAST and Fe/ d I-depleted RAST; the Fe/ d |-depleted
extract was absorbed twice with monoclonal antibodies. Results are illustrated as percentage-
bound radioactivity (*|-labeled anti-IgE). The sera of four patients with a high IgE response to

cat serum are indicated by m.

Fd-1b, whereas Fd-1a was ineffective. In contrast,
Fd-1a was the more effective capturing antibody with
radiolabeled Fel d 1. In a double-antibody assay, the
affinity constants for Fd-1a, Fd-1b, and polyclonal
antibodies (ALK) were found to be 0.7, 0.04, and 0.6
L/U, respectively; assuming a conversion factor of
4 ug Fel d 1/U and a molecular mass of 39 kd,*
these values correspond with 7, 0.4, and 6 X 10°
L/mol.

Immunization of rabbits with affinity-
purified Fe/ d |

Rabbits were immunized with monoclonal-purified
Fel d 1 and the antiserum was tested in the double-
diffusion technique. Only one precipitin line ap-
peared, which fused with the line produced by the
monospecific anti-Fel d I (Fig. 2).

Cat RAST

The amounts of Fel d 1 and cat albumin in the
supernatants obtained after the depletion experiments
were determined (Table I). The RAST with whole cat
dander was almost identical to the RAST with the
purified Fel d I extract and with the sham-absorbed
cat-dander extract. The mean ratio (anti-IgE bound
to cat dander) versus (anti-IgE bound to purified
Fel d 1) was 0.97 (range 0.80 to 1.14).

After Fel d I depletion by polyclonal rabbit anti-
bodies, a marked decrease was found in all but two
sera samples (Fig. 3). Sera that were less affected by

the depletion were found to have a high IgE-antibody
titer to cat serum.

Similar but less striking results were found for
monoclonal antibody depletion (Fig. 4).

Histamine release test

The following extracts were used to determine the
relative sensitivity of the basophil leukocytes of pa-
tients allergic to cats to the purified major cat allergen:
whole cat dander, purified Fel d I (dilutions were cho-
sen to contain concentrations of Fel d I equal to the
cat dander), and Fel d I-depleted extract, derived from
the polyclonal and monoclonal antibody absorption
(dilutions were chosen to contain equal concentrations
of cat albumin).

The results of the histamine release test with the
leukocytes of two patients allergic to cats are shown
in Fig. 5. The histamine release from washed leu-
kocytes, induced by purified Fel d 1, is as strong as
that induced by whole cat dander. Fel d I depletion
results in a marked reduction in histamine release.
The concentration required for the same histamine
release compared with the whole cat-dander extract
was 300 times (Fig. 5, A) or 200 times (Fig. 5, B),
respectively, higher with the polyclonal -depletion
(Fel d 1 depletion factor of 330). The reduction factors
are 40 and 30, respectively, with the monoclonally
depleted extracts (Fel d I depletion factor of 20).

The third patient we tested with the histamine re-
lease test gave no interpretable data, due to a very
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FIG. 5. Histamine release from basophil leukocytes in two patients with cat allergy (A and B).
The concentration of cat dander is expressed as the dilution of a 10% cat-dander extract (obtained
from ARTU). The concentration of the purified Fe/ d | was adjusted on the basis of the Fe/ d |
content of the cat-dander extract. The concentrations of the depleted extracts were adjusted an
the basis of the cat-albumin content. Results are illustrated as percernitage histamine released.

high spontaneous release (65%). The fourth patient
was characterized by a low maximal release with cat
dander; the effect of depletion in this patient was a
factor of 10 for the polyclonal depletion and a factor
of 5 for the monoclonal depletion.

DISCUSSION
Monoclonal antibodies
We were able to isolate two monoclonal antibodies

directed to a major allergen, Fel d 1. The specificity
of the monoclonal antibodies for Fel d 1 was dem-

onstrated by the following tests: (1) in CIE experi-
ments (Fig. 1); (2) by RASTS, in which we found a
high specificity of the two monoclonal antibodies to
cat dander and no crossreactivity with nonfeline prod-
ucts was demonstrable; (3) by SDS-PAGE of '*I-
labeled cat antigen, which showed that the two mono-
clonal antibodies were found to react with a -major
band at 18 kd.” This agrees with the results obtained
by Leitermann et al.,® who found a relative molecular
mass of Fel d I of approximately 35 kd on a Sephadex
G75 column but found a molecular weight of I8 kd
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under the dissociative conditions of SDS-PAGE, sug-
gesting that the native allergen comprises two sub-
units; and (4) with rabbit antisera obtained by im-
munization with monoclonally affinity-purified anti-
gen, which formed a single immunoprecipitate in the
double-diffusion technique; this line fused with the
precipitin line formed by the anti-Fel d I antibody,
provided by Dr. H. Baer.

The effect of Fe/ d | depletion

Studies performed by Ohman et al.** ** already in-
dicated a major role of Fel d I. They found >90%
decrease in skin test reactivity in patients allergic to
cat after the absorption of the cat-dander extract with
a polyclonal antiserum.

We performed several assays with Fel d I affinity
purified by polyclonal antibodies and with cat extracts
that were depleted of Fel d 1. The amount of Fel d 1
left after depletion was 330 or 20 times less for the
polyclonal and monoclonal depletion, respectively,
compared with the whole cat-dander extract before
depletion. The purified Fel d 1 and the Fel d I-depleted
extracts were coupled to a solid phase to evaluate the
specific IgE response from 25 patients with cat allergy
to the different extracts. When depletion was per-
formed with the polyclonal rabbit antibodies, we
found a reduction in the cat-specific IgE response of
76% (range 7% to 100%); the sera samples with no
reduction in the RAST score were characterized by a
high IgE response to cat serum. When samples were
depleted with monoclonal mouse antibodies, we found
a less pronounced but still very marked decrease in
IgE binding (average, 59%; range, 23% to 83%). Even
after a second depletion step, residual Fel d I was still
demonstrable. The importance of Fel d 1, clearly dem-
onstrated by the RAST on. the cat panel, was fur-
thermore confirmed with a biologic assay.

For this purpose, we performed a histamine release
test on leukocytes from four patients allergic to cats.
The basophil leukocytes were incubated with cat dan-
der, purified Fel d I extract, and the depleted Fel d 1
extracts and histamine release was measured. No sig-
nificant difference was found between the release after
incubation with whole cat-dander extract and the re-
lease after incubation with the purified Fel d I extract,
suggesting that the major allergen Fel d 1 indeed plays
a major role in the allergic reaction to cat. As in the
RAST, we measured a decrease in allergenic potency
by a factor of 300, or a factor of 200 after depletion
with polyclonal rabbit antibodies. With the mono-
clonal mouse antibody-depleted material, we mea-
sured a less pronounced but still highly significant
reduction of the allergenicity (factors of 40 and 30,

22,23
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respectively; more is necessary for the same histamine
release). These results are very close indeed to the
reduction factor of the Fel d 1 content in the depleted
extracts.

Considering the results obtained with the histamine
release test, we also found striking evidence for the
fact that Fel d I is the major allergen of cat extracts.
These results with cat dander are in marked contrast
to the results obtained in the D. pteronyssinus system.
Upon depletion of house-dust-mite extracts with an-
tibodies to Der p 1, van der Zee et al." did not find
a considerable reduction in allergenic activity, either
with monoclonal or with polyclonal antibodies. The
effect of Der p I depletion was studied in the histamine
release and the skin tests. Although RAST results
showed a major role of Der p I, the histamine release
test showed no differences between the release after
incubation with the whole-mite extract or that after
incubation with the Der p 1-depleted extracts.

Difference between polycional and
monoclonal depletion

It proved to be unexpectedly more difficult to
achieve antigen depletion with the monoclonal anti-
bodies than with the polyclonal antibodies. When the
depletion was monitored with a monoclonal antibody—
based assay, the apparent Fel d I level in the mono-
clonally depleted extract was lower than in the rou-
tinely used competitive radioimmunoassay, in which
polyclonal rabbit antibodies were used. This made us
wonder whether the polyclonal test might perhaps be
less specific than we assumed. Therefore, we repeated
some of the assays with radiolabeled Fel d I that was
further purified by a second affinity step, subsequent
to the iodination. This labeled Fel d 1 was >90%
reactive with Fd-1a. Even with this labeled prepara-
tion, the dose-response curve of the monoclonally
depleted extract in the polyclonal inhibition assay was
indistinguishable from the reference Fel d 1, indicating
that the inhibitory material really was Fel d 1. Support
for this conclusion was obtained with Sepharose-
coupled, affinity-purified Fel d I with human IgE an-
tibodies in a RAST-inhibition assay. Again, the dose-
response curve of the monoclonally depleted extract
was indistinguishable from that of the reference
Fel d 1, and the calculated Fel d 1 level was, as ex-
pected, due to the polyclonal inhibition assay.

These data indicate that the monoclonally depleted
extract contains some Fel d I (approximately 5%) that
does not react with Fd-1a antibodies. One possibility
is that this is due to the presence of antigenically
deficient Fel d 1, i.e., Fel d I that lacks a small part
to which the monoclonal antibodies are directed, pos-
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sibly a breakdown product. The presence of this vari-
ant of Fel d I (with different binding to monoclonal
antibodies) was also observed in the CIE experiments.

Another possibility is that this effect is due to
“bleeding” of the monoclonal antibodies off the af-
finity matrix. The depleted extract was indeed found
to contain some mouse IgG, possibly monoclonal an-
tibodies complexed with antigen. The Fel d I in these
complexes would not be detected in the monoclonal
antigen assay, but will be detected in both IgE-based
assays and in the polyclonal assay, because these as-
says were found not to be inhibitable by the mono-
clonal antibodies.

We conclude from this study that in the cat dander
system there is a major contribution of a single aller-
gzn, Fel d 1. Therefore, the cat dander system may
serve as a good model for the study of the human
immune response to an inhalant allergen.

This study also illustrates the usefulness and limi-
tations of applying monoclonal antibodies to study the
effects of allergen depletion. In the cat dander sys-
tem, monoclonal antibodies were certainly effective
for allergen depletion (>90% depletion was easily
achieved), but the depletion needs to be monitored
carefully.
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