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Abstract. Prosopis juliflora pollen allergen extract was prepared, and its crude allergen extract was fraction-
ated by Sephadex G-100 gel filtration. Six different fractions were obtained which was confirmed by sodium
dodecyl sulphate-polyacrylamide gel electrophoresis. Protein and carbohydrate content of each fraction were
estimated. Fraction E (MW 20,000) showed a 25% carbohydrate concentration. The amino acid analysis indi-
cated that this fraction was rich in glutamic acid and alanine. Antigenicity or allergenicity of fractionated aller-
gens were checked by gel diffusion test, rocket immunoelectrophoresis, skin prick test, and radioallergosorbent
test. All these tests indicated that fraction E consisted mainly of allergenic molecules (MW 20,000) of P. juli-

Sflora pollen.

Introduction

Prosopis juliflora belongs to the Leguminosae fam-
ily and the subfamily Mimosoideae. It is a native of
the arid region of Mexico, Central America, Africa,
the drier parts of India, Australia, and tropical Asia
[1]. P.juliflora plantation is under active considera-
tion of the Government of India for wood and waste
energy sources and reclaiming of desert land. It is in-
troduced on the ridge of Delhi and New Delhi by the
Horticultural Department. Its pollen grain causes al-
lergic diseases. P.juliflora flowering occurs all year
round and reaches its peak in April and September.
Pollination causes air pollution and insidious effects
on health. P. juliflora pollen allergen crude extract has
been used for the diagnosis of allergic diseases, pro-
voking a significant positive reaction [2]. During the
past few years a great number of investigations have
been reported in order to isolate and characterize
pollen allergens for the hyposensitization of human
pollinosis [3, 4]. Therefore, it is imperative to purify
the most active allergenic molecules from P. juliflora
pollen allergens for the hyposensitization of human
pollinosis. We have reported the partial purification
of P.juliflora pollen allergens and tested its most al-
lergenic molecules [S-7]. In this study, we have further

purified and characterized the most allergenic and an-
tigenic molecules from P. juliflorato extend the search
for a more adequate isolation of major allergens, to
compare these results with those of earlier isolation
techniques, and to further assess its significance in the
allergenic activity.

Materials and Methods

Antigen Sources

Pollen of P. juliflora was collected during initial flowering. The
inflorescence was kept in cold acetone, and grains were harvested
by rapid decantation from the pollen-rich supernatant. The pollen
grains were allowed to settle, and then the acetone was decanted.
Finally, the grains were air-dried at 37°C. The purity was checked
by using a compound microscope and found to be 99.4%.

Allergen Extract

P. juliflora pollen allergen extract (1:10 w/v) was prepared in
0.15 M phosphate-buffered saline (pH 7.2). The suspension was
slowly shaken in a glass flask for 24 h at 4°C. Insoluble pollen frag-
ments were finally removed by centrifugation at 15,000 rpm for
30 min. The supernatant was sterilized by using 0.45-um filters.
Protein gnd carbohydrate contents of crude extract were estimated
[8, 9}

Antisera
Three rabbits were used for immunization with pollen allergen,
as described by Freund and McDermett [10]. Equal parts of al-
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lergen (protein content 2 mg/ml) and Freund’s complete adjuvant
(Difco) were given at 15-day and the last two doses at 7-day inter-
vals. Blood was collected from the marginal vein of the ear, and
serum was separated.

Gel Filtration

Gel filtration was performed at 4°C on a column (2.5 %90 cm)
of Sephadex G-100 (Sigma), as described previously [6]. Different
fractions of gel filtration were pooled, concentrated against poly-
ethylene glycol (MW 6,000) in a dialysis bag, and lyophilized.

Amino Acid Analysis

Amino acid analysis was performed as described by Moore and
Stein [11] using a Technicon sequential multisample amino acid an-
alyzer.

Electrophoresis

Sodium dodecyl sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) was performed according to the method of Laemmli
[12] using 10.0% separating gel (pH 8.9). The gel was stained with
0.1% Coomassie brilliant blue R and scanned by using a densi-
tometer.

Gel Diffusion

A gel diffusion test of crude allergen extract was performed as
described by Ouchterlony [13]. Agarose gel (1%; Sigma) was pre-
pared in phosphate-buffered saline (0.1 M, pH 7.5) and layered on
microscopic slides. Antigen (0.0l ml; 2 mg/ml protein content of
allergen) was added to the outer wells, and 0.01 ml of antibody was
added to the central well. The precipitin bands were observed after
48 h against 0.1 M phosphate buffer (pH 7.5) as control added to
two of the outer wells.

Immunoelectrophoresis

Rocket immunoelectrophoresis of different fractions of crude
extract (0.01 ml) obtained from gel filtration was performed as de-
scribed by Axelson and Bock [14]. Agarose (1%) was used contain-
ing 0.05 M barbital buffer (pH 8.2). The gel was stained with 0.1%
Coomassie brilliant blue R.

Skin Test

A skin prick test of different fractions of gel filtrate was also
performed in 5 individuals sensitized to P. juliflora pollen by inject-
ing 0.02 ml of each fraction of gel filtrate. The diameter of wheal
was measured against control (0.02 ml of 0.1 M physiological sa-
line) [15].

Radioallergosorbent Test (RAST)

Allergens were bound to paper discs according to the method of
Ceska et al. [16). For the experiments involving the inhibition of the
RAST, 0.05 ml of pooled allergenic sera, obtained from 3 allergic
subjects who displayed intense skin reactivity to P. juliflora pollen
extract, was mixed with different amounts of each pollen fraction
and incubated for 3 h at room temperature and then added to the
allergosorbent discs as described by Chakrabarty et al. [17]. The al-
lergenic potency was evaluated in terms of the ability of fraction-
ated allergens to neutralize IgE antibodies present in human aller-
gic sera by addition of '®I-labelled rabbit antibodies specific for
human IgE immunoglobulin (Pharmacia, Uppsala, Sweden). The
levels of '*T bound to the discs were measured with a Beckman

Table 1. Amino acid composition of fraction E of P.juliflora
pollen obtained by gel filtration on Sephadex G-100

Amino acid Residues/ 1,000 residues
Aspartic acid 92
Lysine 75
Histidine 14
Threonine 84
Arginine 38
Serine 40
Glutamic acid 115
Proline 58
Glycine 93
Alanine 114
Cystine 12
Valine 76
Methionine 14
Isoleucine , 49
Leucine 48
Tyrosine 30
Phenylalanine 48

gamma counter. The capacity (expressed as %) of each fraction to
inhibit the RAST was calculated according to the formula

AR 100
—X
A

where A represents the RAST value (cycle per minute) in the ab-
sence of P. juliflora pollen fractions and B the RAST value (cycles/
min) in the presence of P. juliflora pollen fractions.

Results

Fractionation of Crude Pollen Allergen Extract

Crude P.juliflora pollen allergen extract was frac-
tionated by gel filtration on Sephadex G-100. The mo-
lecular size of material eluted in the different frac-
tions was calibrated with protein of known molecular
weight. The elution profile obtained by continuous
monitoring at 280 nm indicated that crude allergen
extract contained components with MW 81,000,
55,000, 41,000, 27,500, 20,000, and 13,000. The results
indicate that fraction E (MW 20,000) contained 25%
carbohydrate, whereas the other fractions had no
carbohydrate. The amino acids of fraction E were de-
termined, and the results are shown in table 1. It was
found that glutamic acid and alanine levels were
higher in comparison to the other amino acids.

Crude P.juliflora pollen extract was subjected to
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Fig. 2. Immunodiffusion analysis of crude P. juliflora pollen al-
lergen extract (Ag) against P.juliflora antiserum (Ab) obtained
form rabbits. Phosphate-buffered saline (0.1 M) was taken as con-
trol (C).

SDS-PAGE. After staining with 0.1 % Coomassie bril-
liant blue R, six bands were seen (fig. 1). The gel was
scanned using a densitometer, and six absorption
peaks were observed, as shown in figure 1.

Analysis of the Allergenicity of Pollen Allergens
The gel diffusion test of Quchterlony of crude P. ju-
liflora pollen allergen was performed against rabbit

Fig. 1. SDS-PAGE of 100 pg of P.juliflora
pollen extract. The separating gel was acrylamide
(10%, pH 8.9). The gel was stained with 0.1%
Coomassie brilliant blue R (a) and scanned by us-
ing a densitometer (b). Fractions are represented
by letters A-F.

P. juliflora antiserum. As can be seen from figure 2,
this step revealed at least two predominant and one
thin immunoprecipitin bands after immunodiffusion
in agarose.

Gel filtration fractions A-F were subjected to
rocket immunoelectrophoresis. After reacting with
polyspecific rabbit P. juliflora antiserum, the electro-
separated gel filtration fraction formed an immuno-
precipitin band. It was observed that fraction E
formed a thick, broad-based immunoprecipitin band
staining with 0.1% Coomassie brilliant blue R. Frac-
tion C, D, and F immunoprecipitin bands were thin
and deficient, as shown in figure 3, and fractions A
and B (not shown) did not form precipitin bands with
antiserum on rocket immunoelectrophoresis.

Skin prick tests were performed with Sephadex
G-100 fractions and P.juliflora pollen extract in 5
pollen-sensitized subjects and in nonatopic controls.
Pooled peak E fractions showed a 3.5-fold increase in
wheal diameter with respect to controls, whereas peak
C and D fractions showed a 2-fold increase. Peak A,
B, and F fraction responses were almost equal to that
of controls.

The-allergenic activity of fractionated allergens on
Sephadex G-100 of crude P.juliflora allergen extract
was tested by applying the RAST (fig. 4). The aller-
genicity of fractionated and crude allergens was ana-
lyzed on the basis of the inhibitory capacities of puri-
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Fig. 3. Rocket immunoelectrophoresis of gel filtration fractions
C-F of P.juliflora pollen extract obtained on Sephadex G-100
against rabbit P. juliflora antiserum.

fied allergens after incubating with human serum ob-
tained from individuals sensitized with P.juliflora
pollen grains. It was observed that fraction E of the
gel filtrate was most effective to neutralize P. juliflora
antiserum, followed by fractions C, D, B, F, and A.
Further, it was observed that increasing amounts of
P. juliflora fractionated pollen allergens resulted in in-
creasing RAST inhibition. It has been shown that
50% inhibition was obtained after incubation of more
than 0.1 pg of purified fraction E of P. juliflora pollen
allergen with human antiserum.

Discussion

In previous studies [6, 7], we were able to demon-
strate the partial fractionation of P. juliflora pollen al-
lergens and tested its allergenicity. In the present

60 F— — Fraction E

X: X Fraction A
e------® Fraction B
o———0 P juliflora crude extract
A-=---A Fraction C
507  a--—-A Fraction F
0—-—0 Fraction D

% inhibition of RAST

0.001 0.01 0.1 1

P. julifiora pollen gel fractions, ug
(Dose-response inhibition curves)

Fig. 4. RAST inhibition assay of crude allergen extract and dif-
ferent fractions of P.juliflora pollen obtained on Sephadex G-100.
The results are expressed as percent inhibition of binding of spe-
cific IgE to solid-phase allergens achieved by addition of different
amounts of fractionated allergens and human P.juliflora anti-
serum. Each value is an average of five experiments.

study, we have fractionated the crude allergen extract
in order to obtain more data for the standardization
of P.juliflora pollen allergenic molecules for desensi-
tization of human pollinosis and to extend the search
for a more adequate isolation of major allergens. The
results indicate that crude allergen extract contained
one glycoprotein and five proteins with MW
81,000-13,000. Crude allergen extract was electrosep-
arated in six different bands on SDS-PAGE. This
banding was further confirmed by densitometer gel
scanning, showing the homogeneous nature of frac-
tionated allergens. The significant finding emerging
from this study was fraction E of MW 20,000 with a
carbohydrate content of 25%. This suggests that frac-
tion E is a glycoprotein, whereas the other fractions
are proteins. Thus, our results are similar to those of
our earlier report [6] using periodic acid-Schiff stain-
ing of purified allergens on electrophoresis and com-
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parable to the results of Belin [18] investigating birch
pollen and Underdown and Goodfriend [19] investi-
gating short ragweed extract. The amino acid compo-
sition obtained in this study indicates that the glu-
tamic acid and alanine contents were high in the gly-
coprotein fraction. Thus, our results are comparable
to those of Vik et al. [20] observing higher glutamic
acid and glycine contents in birch pollen extract and
simliar to those of Shafiee et al. [21] investigating Rus-
sian thistle pollen and those of Haavik et al. [22] in-
vestigating timothy pollen.

In the present work, testing of the antigenicity of
crude P. juliflora pollen extract by using the gel diffu-
sion test showed a multiprecipitin band. This could be

due to the heterogeneous nature of allergen having

two prominent antigen molecules. Our rocket immu-
noelectrophoresis data demonstrate maximum cross-
reactivity between fraction E, glycoprotein, and rab-
bit P. juliflora antiserum, resulting in broad and thick
precipitin bands. Data of this investigations suggest
antigenicity and fair grade of homogenicity of gly-
coprotein fraction E of P.juliflora pollen allergens.
These observations were further substantiated by skin
prick test and RAST.

In the RAST inhibition experiment, the purified
and crude allergen exhibited a fair grade of inhibitory
capacity after incubation with human serum obtained
from P. juliflora sensitized individuals. It is important
to note that allergosorbent discs prepared with crude
allergen extract achieved maximum inhibition of the
binding of human IgE antibodies by fraction E of gly-
coprotein. RAST inhibition curves of fraction E of
P. juliflora and its crude allergens showed maximum
inhibition, and two curves were almost parallel, indi-
cating qualitative allergenic identity. The crude al-
lergen extract showed less inhibitory capacity in com-
parison to glycoprotein on RAST because of a
competition between the allergenic and nonallergenic
components for the active group during the coupling
procedure. Thus, our investigations demonstrate the
homogeneity and allergenicity of the glycoprotein
fraction of P.juliflora pollen allergens. These results
are similar to those of our earlier reports [6, 7] and
comparable to those of Puttonen et al. [23] investigat-
ing timothy and Ekramoddoullah et al. [24] investigat-
ing Kentucky pollen allergens. Further investigations
of monosaccharide composition and mode of linkage
in the carbohydrate part of the molecule, to study the
allergenic properties of P.juliflora pollen, are under
way.

Acknowledgement

This work was supported by a grant from the Department of
Science and Technology, New Delhi, India. I thank Mr. Shivakar
Maishra for his technical assistance.

References

—_—

lergy. Ann Allergy 1952;10:720-731.

2 Shivpuri DN, Prakash D: A study in allergy to Prosopis juliflora
tree. Ann Allergy 1967;25:643-651.

3 Baldo BA, Chensee QJ, Howden MEH, et al: Allergens from
plantain. Int Arch Allergy Appl Immunol 1982;68:295-304.

4 King TP, Norman PS: Isolation studies of allergens from rag-
weed pollen. Biochemistry 1962;1:709-720.

5 Thakur IS, Sharma JD: Analysis of allergenicity and hypersen-
sitivity of Prosopis juliflora pollen grains in guinea pigs. Curr
Sci 1987;56:210-212.

6 Thakur IS, Sharma JD: Isolation and characterization of aller-
gens of Prosopis juliflora pollen grains. Biochem Int 1985;11:
903-912.

7 Thakur IS: Fractionation and immunochemical characteriza-
tion of Prosopis juliflora pollen allergen. Biochem Int 1986;13:
951-960.

8 Lowry OH, Rosebrough NJ, Farr AL, et al: Protein measure-
ment with the Folin phenol reagent. J Biol Chem 1951;193:
265-275.

9 Scott TA, Melvin EH: Determination of dextran with anthrone.
Anal Chem 1953;25:1656-1661.

10 Freund J, McDermett K: Sensitization to horse serum by means

of adjuvants. Proc Soc Exp Biol Med 1942;49:548-553.

Moore S, Stein WH: Chromatographic determination of amino

acids by the use of automatic recording equipment. Methods

Enzymol 1963;6:819-831.

12 Laemmli UK: Cleavage of structural proteins during the assem-
bly of the head of bacteriophage T,. Nature 1970;227:680-685.

13 Ouchterlony O: Diffusion-in-gel methods for immunological
analysis. Prog Allergy. Basel, Karger, 1958, vol 5, pp 1-78.

14 Axelson NH, Bock E: Electroimmunoassay (rocket immuno-
electrophoresis). Scand J Immunol 1983;17(suppl 10):103-106.

15 Voorhorst R, Van Krieken H: Atopic skin testing reevaluated.
L. Perfection of skin testing technique. Ann Allergy 1973;31:142.

16 Ceska M, Eriksson R, Varga JM: Radioimmunosorbent assay
of allergens. J Allergy Clin Immunol 1972;49:1-9.

17 Chakrabarty S, Ekramoddoullah AKM, Kisil FT, et al: Aller-
gens of Kentucky blue grass pollen. I1. Isolation of hapten-like
components from Kentucky blue grass pollen by preparative
isoelectrofocussing. Int Arch Allergy Appl Immunol 1980;63:
369-382.

18 Belin L: Separation and characterization of birch pollen anti-
geps with special reference to the allergenic components. Int
Arch Allergy Appl Immunol 1972;42:329-342.

19 Underdown BJ, Goodfriend L: Isolation and characterization
of allergen from short ragweed pollen. Biochemistry 1969;8:
980-989.

1

—

20 Vik H, Elsayed S, Apold J, et al: Comparative studies on tree

Bieberdorf FW, Swinny B: Mesanite and related plants in al-

e




P. juliflora Pollen Allergen Fractionation and Analysis

129

21

23

pollen allergens. I11. A purified low molecular weight major al-
lergen from birch pollen (Betula verrucosa) isolated by gel per-
meation chromatography. Int Arch Allergy Appl Immunol
1982;68:70-78.

Shafiee A, Yunginger JW, Gleich GL: Isolation and characteri-
zation of Russian thistle (Salsola pertifer) pollen allergens. J
Allergy Clin Immunol 1981;67:472-481.

Haavik S, Paulsen BS, Wold JK, et al: Arabinogalactans in a
purified allergen preparation from pollen of timothy (Phleum
pratense). Phytochemistry 1982;21:1913-1919.

Puttonen E, Maasch HJ, Pilstrom L: Studies on allergen and
allergoid preparations from purified timothy pollen extracts. 1.
Physicochemical characteristics and binding to allergen specific
human IgE. Int Arch Allergy Appl Immunol 1982;68:1-6.

24 Ekramoddoullah AKM, Chakrabarty S, Kisil FT, et al: Isola-
tion of a purified allergen from Kentucky blue grass pollen. Int
Arch Allergy Appl Immunol 1980;63:220-235.

Received: October 17, 1988

Correspondence to: Dr. Indu Shekhar Thakur
Department of Environmental Sciences

College of Basic Sciences and Humanities

G.B. Pant University of Agriculture and Technology
Pantnagar (Nainital) UP-263145 (India)




