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Introduction

During the last few years, many attempts
have been made to purify and characterize
allergenic  substances. Aqueous extracts
used for diagnosis represent the bulk of pol-
len proteins and are not purified. Antigen E
[10] was identified in 1962 as the major al-
lergen of ragweed, and grass pollen was also
extensively studied [9, 11, 12]. Tree pollens
have been less investigated [3, 5]. Plane-
tree pollens are able to give spring pollino-
sis, and this paper describes the isolation of
an allergenic component, its allergenicity
being assayed by in vitro methods.

Materials and Methods

Whole allergenic extract (WAE). 50 g of ether-
defatted pollen were extracted with phosphate
t This work was supported by grants of INSERM.
2 The authors thank Miss M. Renard and Miss
C. Jungas for their skilful assistance.

0.005 M buffer; the precipitate was discarded and
the antigens in the supernatant were precipitated
with ammonium sulfate at saturation. The precipi-
tate was then dissolved in phosphate buffer and
Iyophilized. The nitrogen protein content was esti-
mated by the Kjedall's micromethod.

Column  chromatography.  DEAE-Sephadex
A-25 column (2.8.-.70 cm) was equilibrated with
Tris-HCl 0.02M (pH 7.6) NaCl 0.2 M buffer; a
stepwise elution was performed by increasing the
saline molarity to 0.4, 0.5, and 0.8 M. The frac-
tons eluted at a flow rate of 30 ml/h were re-
covered by the absorbancy at 280 nm. G-75
(2.8.°40cm) and G-50 (1.6-:100cm) columns
were equilibrated with Tris-HCL 0.02 M (pH 7.8)
(NH,),S0, 0.2 M buffer, at a flow rate of 10 ml/h.

Auntisera against WAE. Two sets of rabbits
were immunized with WAE (10 mg/mi) included
in Freund's complete adjuvant. Starting 2 weeks
later, they received a weekly injection in saline.
One set was immunized during 2 months and the
other one during 6 months. They were then bled
and by immunoelectrophoresis, the same number
of precipitin lines was seen between the two an-
tisera.

Molecular weight determination. The method
described by Andrews |2] was used. A Sephadex
G-100 column was calibrated with cytochrome ¢




482

Anfosso/Soler/Mallea/Charpin

(MW 12,400), trypsin inhibitor (MW 21,500),
f-lactoglobulin (MW 36,500), ovalbumin (MW
45,000).

Isoelectrofocusing. The isolated fraction (10 mg)
was electrofocused in a 110-ml column in a
density gradient of 0-40%, sucrose with carrier am-
pholyte covering the pH range 3.0-10. The pH
was immediately measured in 2 ml collected frac-
tions. The cross-allergenicity of these was tested
by RAST inhibition,

Enzymatic hydrolysis. The allergenic fraction
(10 mg/ml) was hydrolyzed with pepsin, pronase,
chymotrypsin and neuraminidase for a day, at
37 “C. After hydrolysis, the allergenicity of the
fractions was tested.

Allergic human seru. Sera were obtained from
eight plane-tree allergic patients who elicited posi-
tive skin reactions when tested with aqueous pla-
ne-tree extracts (Stallergéne 1/,,). The sera were
pooled.

In vitro testing of allergenic activity. The aller-
genicity of each fraction was tested by RAST di-
rect technique [15]; the potency of the allergenici-
ty was determined by RAST inhibition {7] and his-
tamine release-inhibition [13] from human allergic
leukocytes and mast cells from rats sensitized with
WAE included in Bordetella pertussis vaccine.
The 1Dy, was the concentration which caused 50%
inhibition of RAST or histamine release.

Results

Whole allergenic extract. The specific
extraction of 50 g defatted pollen yielded
1.5 g of water-soluble components, and it
was assayed for allergenic activity. The 1D,
values were determined by RAST and his-
tamine release (table 1) and were used as
references for further purification.

Chromatography on DEAE-Sephadex.
The bulk of total proteins was chromato-
graphed through a DEAE-Sephadex column
equilibrated with Tris-HCl 0.025M (pH
7.8) saline 0.2 M buffer; the elution was ob-
tained by increasing molar concentrations of

Table I. Inhibition of RAST and histamine release
from mast cells by fractions obtained from plane-tree
extracts

Fractions 1Ds0 determined by
RAST  allergen-induced
histamine release
rat mast human
cells leukocytes
WAE 50 50 20
DEAE fraction 11l 25 33 18
DEAE fraction IV 18 21 15
DE IV 1-1 0.1 0.54 0.33

(fig. 1); two of these showed the highest al-
lergenic activity by direct RAST. As the
other ones lacked specific allergenic activ-
ity, it was concluded that they did not con-
tain pollen allergens. The 1D,, of both ac-
tive fractions was about the same in RAST;
as fraction 1V developed the strongest reac-
tion on allergen-induced histamine release
(table I), it was investigated in further stud-
ies.

Chromatography on  Sephadex G-75.
80 mg of fraction IV were applied to a Se-
phadex G-75 column and cluted with
Tris-HC1 0.05 M (pH 7.8) (NH,),S0O, 0.2 M
buffer; the allergenic activity was essentially
recovered in fraction 1V-I (fig. 2); its 1D,
was 20-fold fewer than that of DE 1V
(table I).

Chromatography on Sephadex G-50.
20 mg were applied to a Sephadex G-50 col-
umn; two fractions were eluted with the
same buffer as above. The whole allergenic
activity was concentrated in the first peak
(fig. 3). Its ID;, was 200-fold stronger than
that of the WAE (table I). By immunoelec-
trophoresis, it only gave one precipitin line
against rabbit antisera (fig. 4). From 50 g of

saline. Five fractions were recovered
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Fig. 1. Chromatography on
DEAE-Sephadex column of L.5g
WAE in 10ml of TRIS HCl
0.02M (pH 7.6) saline 0.2M
buffer. Vol/tube = 3.6 ml; flow
rate = 30ml/h. The arrows in-
dicated the increase in saline
molarity. @ = Absorbancy at
280 nm; * = allergenic activity.

Fig. 2. Chromatography on
Sephadex G-75 column of 80 mg
DE IV in 8 ml buffer. Flow rate
= 10ml/h; vol/tube = 1.Imh
® = absorbancy at 280 nm;*
= allergenic activity.

fig. 3. Chromatography of
20 mg of fraction DE 1V { in 2 ml
buffer on a Sephadex G-50 col-
umn. Flow rate = 10ml/h; vol/
tube = 0.8 ml; @ = absorbancy
at 280 nm; * = allergenic activity.
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Fig. 4.
in agar gel; anode on the right. The upper well
contained the fraction (10 mg/ml). the lower con-
tained WAE (10 mg/ml).

Immunoelectrophoresis of DE IV 1-1

dry pollen, only 2mg of active allergen
were obtained.

Molecular weight determination. The
molecular weight of the fraction DE 1V 1-1
was determined on a Sephadex G-100 col-
umn, previously calibrated. It was found to
be equal to 22,000 daltons (fig. 5). The car-
bohydrate content was estimated to be
5.9%.

Isoelectrofocusing.  The  results  are
shown in figure 6. Two protein bands were

Cytochrome C
Trypsininhibitor

DE IV 1-1
\ Lactoglobulin
-~ 0\ Uvalbumin
'\
A
14 Fig. 5. Molecular weight de-
; T S termination on a Sephadex G-100
10k 108 106 column. Flow rate = 5 ml/h; vol/
Matecular weight tube = 1.2 ml.
k10
o
8
03 ko7
024 i
L s _
o . Fig. 6. Isoelectrofocusing of
b4 g DE IV 1-1 in ampholyte gradient
# s 2 pH 0-10. Vol/tuhe = 2ml;
I ® = absorbancy; A = pH
gradient; X = percent of his-
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Table 1L Inhibition of RAST by fractions of plane-
tree extract coupled to paper discs (cross-aller-
genicity)}

Percent inhibition of RAST
obtained with fraction b
Coupled to paper discs

Fraction b, 100 gg/mt 100
Fraction a, 100 gg/ml 93
Fraction a, 10 ug/ml 68

Table I11. Inhibition of RAST and histamine
1clease from mast cells by fractions of plane tree after
cnzymatic action

Treatment Percent inhibition with 100 ug N
of fraction of DE 1V I-1
RAST allergen-induced

histamine release

Controt 92 90
Pepsin 15 i2
Pronase 9

Chymotrypsin 75 69
Neuraminidase 86 79

observed: a minor component with pI 3.8
and a major one with pl 4,2. The allergenic
activity was contained in the two fractions
using histamine release from rat mast cells.
After concentration, fraction a was tested
for RAST inhibition against fraction b cou-
pled to paper discs. The results showed that
fraction a inhibited allergenic activity of the
b allergen (table II).

Enzymatic hydrolysis. The allergenic
component was submitted to enzymatic hy-
drolysis and then tested for allergenic activ-
ity. This was abolished by pronase digestion
and greatly diminished by pepsin attack.
Little degradation was obtained with chy-
motrypsin and neuraminidase. These results
suggest that the allergen contained a protein
moiety (table 1T).

Discussion

The results described in this paper show
the first attempts to isolate a major allergen
from plane-tree pollen. By ion exchange
and gel filtration chromatography a fraction
was obtained which gave an homogenous
peak and a single precipitin line. By isoelec-
trofocusing, two fractions were found with
allergenic activity and by RAST inhibition a
high degree of cross-allergenicity was ob-
tained. This suggests that they represent the
same molecule with two different ionised iso-
mers in ampholyte solution. The allergenic
activity was destroyed by proteolytic en-
zymes, the most effective being pronase and
then pepsin. Allergenic activity was not de-
stroyed by DNase and RNase. It is possible
that enzymatic attacks may be produced
during RAST, but it is unlikely because sera
of patients contained natural protease inhib-
itors, and for pepsin the activity was de-
stroyed at basic pH values. The protein
characterized here was associated with a
sugar moiety, the molecular weight being
equal to 22,000.

Atopic allergens can be grouped into a
distinct class of active substances with defi-
nite properties [4]. Many of them possess
similar physicochemical properties (e.g., ac-
idity) [1, 4].

Whole pollen extracts are characterized
by a heterogeneity in their protein content,
many of which are not allergenic. This is
true for ragweed as well as for grass pollen
9, 10, 12, 14]. In our work, one compo-
nent was purified because it developed the
greatest activity on sensitized cells, and it is
possible that fraction I1I contained another
allergenic determinant. Nevertheless, other
nonallergenic proteins can interfere in cou-
pling to the activated paper discs and give

FUR 3
i
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false positive reactions in RAST, and this
could explain why the same results were ob-
tained for both fractions in RAST.

Specific desensitization of allergic pa-
tients with modified allergens represents an
important field of application for purified
allergens [8].
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Reaginic Antibody Production to Ascaris suum Allergen, ASC-1

1. The Function of Glutaraldehyde-Polymerized Antigen in the Ind

Antibodies in the Rat!
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Abstract. Rats
dinitrophenylated derivate (DNP

i injecti tigen given 30 days 1 .
bodies. & e e aaniration of dult-thymectomized, lethally-irradiated and bone-

luble Asc-1 or DNP-Asc-1 failed to stimu}ate
administration of glutaraldehyde-polymt.enzc.d antigen
low but detectable levels of IgE antibodies. These

1gk antibody response. Immunization .Of a
marrow reconstituted (ATxB) rats with so
reaginic antibody production. The
induced in some but not all ATxB rats,

i { i injection of
Jevels increased following a second m;ecu. Y
yimerized carrier and Borde
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the administraion of soluble BUF B l “rlmio(nal T-derived helper cell population could

¢ soluble form of the immunogen.

notion that a sharply reduced but clearly fu
be triggered by the polymerized but not by th

Introduction

The antigen-induced stimulation of the
reaginic (IgE) antibody response in most
animal models depends on a pumber of f‘ac-
tors such as the nature and amount of im-
munogen administered, the type of adju-
vant, the route of immunization as well as
the genetic background of the host. ‘

Previous studies on reaginic antibody
production have indicated that — as for all
thymus Jlymphocyte-dependent responses —

¢t Supported by MRC of Canada grant MT-3072.

and Immunology. University of Western Ont

i i i ifie scaris s llergen (Asc-1) o
mmunized with a purified Ascaris suum 2 e s
l -Asc-1) produced high levels of reaginic (IgE) anti

uction of Reaginic (IgE)

ario, London, Ont.

r with its

ater did not result in an anamnestic

nonpolymerized antigen in Al (OH)s gels.
tella pertussis did not stimulate a
TgE response following
The results are consistent with the

the collaboration of at least three cell types
was required for the development of an op-
timal response: the thymus-der.ived (T) lym-
phocyte, the bone marrow-de{wed (B) lym-
phocyte and a cell endowed with the proper-
ty to adhere to plastic or glass surfaces, pre-
sumably macrophages [15, 17, 26, 37].

It has been known for many years that
normal, nonatopic humans [10]. as well as
experimental animals (30, 3L ;%8], devel‘op
high levels of reaginic antibodies following
the administration of crude soluble extracts
obtained from Ascaris suum.

When rats were immunized with dinitro-




