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Isolation and partial characterization of Cupressus
sempervirens allergens -

EMANUELA CIMIGNOLI, LUCIANA BROCCUCCI, CRISTINA CERNETTI, ROBERTO GERLI,
FABRIZIO SPINOZZI

SUMMARY. Allergic rhinitis due to cypress pollen is a well-recognized clini-
cal condition that is evermore frequently diagnosed as a winter allergy in the
Mediterranean area. Little is known about the allergen composition of its pol-
len and the dynamics of its immune response. For these reasons IgE-specific
antibody distribution was determined and the allergenic pollen characterized.

i SDS-PAGE analysis of the whole extract revealed more than ten proteic bands
ranging from 10 to 90 kD. The major allergen had a molecular weight of 36
kD and the specific IgE antibody was present in >>95% of the sera tested by
immun@blotting technique. Two minor allergens were observed at the 43 and
49 kD brotein bands. The results obtained with the whole extract were then
compared to those of five commercially available preparations.
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INTRODUCTION 1970; Panzani, 1962, 1986), often mistaken as

infectious. Because of this confusion, its in-

Pollen of Cupressus sempervirens is an in-
creasing and significant cause of pollinosis in
central Italy, where this species — Cupressaceae
family (Negrini, 1985, 1987) — is widely dis-
tributed (Ariano, 1985, 1988; Ballero, 1986;
Bousquet, 1984; Caiaffa, 1987; Rottoli, 1984;
Tas, 1965).

The cypress inflorescences usually appear in
winter, from December to March (Michel,
1978; Negrini, 1987) and generally cause a sea-
sonal allergic rhinitis or oculorhinitis (Ordman,
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cidence is certainly underestimated.

The cypress-sensitive patients are usually
monosensitive and complain of serious symp-
toms.

At our Institute, during the last 24 months,
we have observed some cases of cypress polli-
nosis, chiefly in monosensitive patients with
winter oculorhinitis. The diagnosis was done on
the basis of a significant concordance between
case history and skin prick tests. On the other
hand, poor correlation was observed between
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these outcomes and Rast (Radio Allergo Sorb-
ent Test) results, and the sporadic attempts at
specific immunotherapy were rarely successful.

With respect to the standardization of com- -

mercial reagents for diagnosis and for sensitiza-
tion therapy (Budens er al, 1989; Goetz er al.,
1989; Gross et al., 1978; Hale and Hutchinson,
1986; Ishizaka, 1984; Lowenstein, 1980, 1983,
1985, 1987; Marsh et al., 1987; Sacchi and
Tassi, 1982; Schweitz, 1989; Yunginger, 1984,
1988), we prepared an extract from fresh cy-
press pollen; then we identified the major and
minor allergenic protein fractions and compared
them with commercial extracts.

MATERIALS AND METHODS
Cupressus sempervirens pollen ci)llectidn

The mature inflorescences from Cupressus
sempervirens trees were collected and brought to
our laboratory, from January to March. The re-
leased pollen was shaked on glossy brown paper
and then purified by sequential sieving. By ob-
servation with light microscopy, the obtained
pollen seems pure.

Patients and controls

Sera were taken from 10 patients with do-
cumented positive clinical histories and positive
reactivity to cypress mixtures, as determined by
skin prick testing (Bayropharm Italiana srl, Mi-
lano, Ttaly). Four of these patients had been pre-
viously diagnosed as Cypress sensitive and were
receiving immunotherapy, whereas the remain-
ing patients were newly diagnosed. Sera were
stored at —20°C in small aliquots, prior to use.
All patient’s sera were screened by Rast (Phar-
macia, Uppsala, Sweden) as previously de-
scribed  (Johansson and Yman, 1988). Ten
atopic non cypress-sensitive subjects, with skin
reactivity to at least four other aeroallergens
were also enrolled in the study.
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Fifteen non-atopic control sera were obtained
from individuals with no history of allergic dis-
ease and no skin reactivity to a panel of 24 sea-
sonal and perennial allergens.

Preparation of the fresh pollen extract

Cypressus sempervirens pollen was extracted
in 0.001 M amonium bicarbonate at a ratio of 1
gm of pollen to 10 ml of solution (1:10 wt/wi).
The suspension was kept overnight at 4°C in a
Sorvall RCS Superspeed Refrigerated Cen-
trifuge (Du Pont Instruments). About 0.4% of
dry pollen weight was recovered in the superna-
tant, as determinated by Bio-Rad protein Assay
(Bio-Rad Laboratories, Richmond, CA, USA).
The extract was then concentrated about three-
fold by polyethylene glycol in dialysis tubing
(Bethesda Research Laboratory, Bethesda, MA,
USA), and finally stored at —20°C,

Sodium dodecyl sulphate (SDS)-polyacrylamide
gradient gel electrophoresis (PAGE) and west-
ern immunoblotting

SDS-PAGE  was performed essentially ac-
cording to the method of Laemnli (Laemnli,
1970), under reducing conditions.

A continuous gradient of 7.5-14% acrylamide
was used. The mobility of the bands was
measured as described by Weber and Osborn
(1969) by comparison with low molecular
weight markers (Bio-Rad Laboratories). PAGE
was carried out on (.75 mm thick «minigels», at
12 mA until the dye front had reached the bot-
tom of the gel.

The gels were immediately equilibrated in
0.025 mol/L of Tris HCI (pH 8.3), 0.192 lol/L
of glycine, 20% methanol (transfer buffer), and
blotted onto 0.22 pm NC paper with a Bio-Rad
transblot system. Transfer was carried out for
120 minutes at 400 volts, according to the
method of Towbin (1979). Adequate transfer of
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- proteins to the NC sheets was demonstrated by

cutting a strip from the NC sheets and staining
it with Amido black. The remainder of the NC
sheets were immediately put in a blocking buf-
fer: 10% Goat Serum and 3% Non Fat Dry

Milk in Phosphate Buffered Saline (PBS) (pH

7.4). This solution was used to block all the un-
bound sites on the NC membranes and for the
dilution of all sera and alkaline phosphatase-
conjugated Goat Anti-Human IgE and IgG
(GAHIgE - GAHIgG, Sigma Chemical Com-
pany, St. Louis, MO, USA), as described below.
To block unbound sites, the NC sheets were in-
cubated in blocking buffer overnight at 4°C. The
sheets were then cut into 4 mm strips and trans-
ferred to an individual well.

Sera from atopic cypress—sensitive, atopic non

cypress-sensitive and non—_atoplé subjects were
diluted 1:2 and 0.5 ml was added to each indi-
vidual well. The NC strips were incubated over-
night at room temperature with constant agita-

tion. The sera were then removed and the strips )

washed for two hours (four changes of washing
buffer: PBS pH 7.4, 0.1% Tween 20). One
milliliter of GAHIgE, GAHIgG and four non
conjugated mouse monoclonal anti-human IgG
subclasses (ICN Immunobiologicals, The Bind-
ing site Itd, UK) were added to each well and
incubated for three hours with constant agita-
tion.

All the strips were washed (three changes of
20 minutes). For the IgG subclass detections, a
further two-hours incubation with alkaline
phosphatase anti-mouse IgG  (Sigma} was
necessary. '

For enzimatic detection of bound Igl, IgG
and IgG subclasses, the strips were finally incu-
bated in an alkaline phosphatase substrate. The
color reaction was allowed to develop until no
further staining was observed, usually 20-30
minutes, and then stopped in distilled/deionized
water and air dried. |
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RESULTS

The collection of cypress pollen was carried

"“out in January 1990, according to the well-dem-

onstrated seasonal (winter) prevalence of this
pollen in central Italy (Fig. 1).
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Figure 1. Cypress pollen counts (monthly average par-
ticles per cubic meter of sampled air) observed in Per-
ugia, central-Italy, during 1987.

The electrophoretic transfer of cypress pollen
extract separated by SDS-PAGE was satisfac-
tory over the entire molecular weight range:
there was little or no residual protein remaining
in the SDS gel after transfer. As illustrated in
Figs. 2 and 3, the banding pattern of the Co-
massie blue-stained SDS polycrilamide gel and
the Amido black-stained immunoblot were the
same, indicating that significant pollen allergens
would not be missed because of ineffective
transfer from SDS gel to NC sheets. Both the
SDS polyacrilamide gel (Fig. 2) and NC sheets
(Fig. 3) showed eleven protein bands, fractioned
from fresh pollen extract: M.V. 97, 66, 63, 57,
49, 36,22,14and d12 kD.

Some of these were very intense (36 kd, 43
kD: Fig. 3) while others were not as distinct, but
nonetheless observable.

467




Figure 2. Comassie-blue staining of SDS gel of cypress
pollen extract. On the left, protein molecular weights
standards are, from the top: 97.400 kD (rabbit muscle
phosphorylase b), 66.200 kD (bovine serum albumin)

>

42.699 kD (Henn egg albumin), 31.000 (bovine car-,

bonic anhydrase), 21.500 KED (saybean trypsin in-
hibitor), 14.400 kD (hen egg white ly§02yme).
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Figure 3. Cypress pollen immunoblots with alkaline-
phosphatase-conjugated anti-human IgE. Lanes a and
b: sera from non-atopic subjects; lane c: serum from
atopic non-cypress sensitive control subjects. Lanes
from d to p: sera from atopic cypress-sensitive pa-
tients.

In lines ato ¢ three of the total control sera are rep-
resented (’lO atopic and 15 non-atopic) studied.

On the other hand, none of the five commer-
cially available cypress extracts showed evident
Comassie-blue-stained proteic bands on SDS-
PAGE, neither specific IgE binding (data not
shown).
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The results of immunoblot analysis indicated
that many of electrophoretically resolvable poly-
peptides were able to induce IgE and IgG anti-
bodies in susceptible persons; otherwise, not all
subjects were able to produce antibodies to all
these polipeptides.

None of the sera from non atopic and atopic
non cypress sensitive controls were reactive with
GAHIgE (Fig. 3).

All the 11 cypress-sensitive subjects dis-
played one or more positive bands, as detected
by GAHIgE. It is evident from Fig. 3 that cy-
press sensitive patients generate IgE that are di-
rected against a limited spectrum of pollen pro-
teins, the most common of which had a M.W. of
36 kD (100% sera). The same Fig. shows that
for three patients exclusively this band was de-
tected.

The 43 kD protein was detected in seven sera
(Fig. 3:serad, e, g, i, n, o, p), with a percentage
of reactivity of 63.6%. These two bands (36 and
43 kD) were, therefore, the major allergen de-
tected by immunoblotting.

On the other hand, four patients had serum
IgE (Fig. 3): e, h, o, p) that bound the 49 kD
(36.3% of reactivity) and two (Fig. 3: d and h)
that recognized higher molecular weight pro-
teins: 66, 63 and 57 kD (18% of reactivity).

None of the tested subjects showed an ap-
preciable reactivity against the two low-molecu-
lar weight (14 and 12 kD) bands.

CONCLUSIONS

The three most frequent specific patterns of
immune response to cypress allergens were rep-
resented by different IgE-binding activity, corre-
sponding to: a) 36-43 kD bands, b) 36-43-49
kD bands and c) 36 kD band only.

As expected after immunotherapy the IgG4-
specific response in the four cypress-sensitive
patients was weak. Interestingly, there was a
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strong reactivity against two low MV polypep-
tides (12 and 14 kD) that probably represent
the antigenic composition and/or a contamina-
tion of the commercial extracts.

From a clinical point of view it may be rele-
vant to investigate whether specific patterns of
response are predictive of the outcome of ther-
apy and/or correlated with symptoms. To this
purpose the number of studied sera is too exigu-
ous and doesn't allow to draw general conclu-
sions.

However, there was a relationship between
the degree of sensitivity, as confirmed by symp-
toms and skin test reactivity, and the number
and strength of positive IgE binding proteins
(Fig. 3: the sera d, g and m were from three pa-
tients with very serious symptoms and strong
skin reactivity).

The present study on the characterization of
cypress pollens, like all studies on allergenic ex-
tracts with western blotting methods (Gross, et
al., 1978; Hale and Hutchinson, 1986; Lowen-
stein. 1980; Schweitz & «l., 1989), reveals that
SDS-PAGE-containing polypeptides binds to
IgE patients known to be cypress-sensitive.
Clearly it does not reveal which of these bands
contains the proteins that are responsible for the
allergic disease. Nonetheless, it is unreasonable
to assume that all or a fraction of the bands de-
tected contain true allergens. Thus the western
blotting provides an ideal starting point for the
purification and characterization of allergens
and a simple, reproducible method for the com-
parison of pollen extracts (Lowenstein, 1985;
hdarﬂ1eta[,l987;Sacchiand'Tasﬁ,1982)

Further investigations will be needed for bio-
chemical and immunological characterization of
these allergens, that will allow a future use of
purified extracts for both diagnostic and thera-
peutic approach.
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