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A Re-examination of Ryegrass (Lolium perenne) Pollen Allergens

S.A.  Fordu,  B .A.  Bq ldoo 'b

, Kol l ing lnst i tuteof Medical Research, Royal North Shore Hospital of Sydney, St Leonards, and
b [)epartment of Medicine , University of Sydney, Sydney, Austral ia

Abstract. Electroblotting of crude ryegrass pollen extracts and purifìed group I, II and III allergens iden-

tif iecl 1,1 IgE-binding components,8 of which were previously unrecognized. In addition to allergen groups I,

l l ancl I lI, which are already regarded as clinically important, and on the basis of the frequencies and intensi-

ties ol' f gE binding with sera from 42 ryegrass pollen-allergic patients, proteins with molecular weights (MWs)

of 60. -ì1, 30 and 28 kD were identifled as allergens of possible major clinical importance. Six other pollen com-

ponenrs rv i th N4Ws ranging f rom 23 to 80 kD and which reacted wi th IgE ant ibodies in the sera of  33-50% of

patients, should also bsviewed as proteins with potential clinical relevance for at least a proportion of the pa-

iients. The electrophoretic separation patterns of ryegrass pollen extracts in both alkaline and acid gels and

IgE-probed membìane transfers produced in this study should serve as useful reference patterns for standardi-

zation purposes. In addition, the identification of the complete allergen recognition pattern by individual pa-

tients ir i i l  permit safer and more effective diagnosis and therapy of ryegrass pollen sensitivit ies.

In t .  Archs Al lergy appl .  Immun.  8/  :  193-203 (1986)

Introduction

The pollen of perennial ryegrass is a widespread
source of allergens and a major cause of allergic dis-
eases IMarsh ,19751. The fìrst described allergens from

this species were designated groups l, II, III and IV

[Johnson and Marsh,  1965a, b,  1966a, b;  Marsh,
19751. Ljsing the recently proposed, but not yet offi '
cial, Iuternational Union of Immunological Societies
(IUIS) nomenclature for allergens, the above allergen
groups rvould be designated Lol  pI ,  Lol  pI I ,  Lol  pI I I
and Lol plV, respectively. Group I, the major al-
lergen, is an acidic glycoprotein with a molecular
weight (MW) of approximately 32 kD and consists of
4 isoal lergenic var iants [Marsh,  1975].  Al though a
number of allergenic components have been ident-
if ied arrd/or isolated from ryegrass pollen, most fit
the descr ipt ion ofone ofgroups I ,  I I ,  I I I  or  IV [Lynch
and Turner,  1974; Smart  and Knox,  1980; Howlet t
and Clarke,  19811. Smart  et  a l .  [1983] produced mon-
oclonal antibodies to what were probably group I and
group II allergens. Other monoclonal antibodies pro-
duced in the same study reacted with allergenic com-
ponents with MWs of 28 and 30 kD. Lowenstein

O 198ó S. Karger ACì. Basel
0020-591 5/tt6l08 | l -0191 $ 2.75,/0

t l980l  ident i f ied l9 IgE-binding components rn

crossed radio immunoelectrophoresis (CRIE) studies

on ryegrass pollen. Seven of these corresponded to

group I ,  I I  or  I I I  a l lergens.  Cytochrome c (Lol  pX)

[Ekramoddoul lah et  a l . ,  1982] and a basic g lycopro-

te in wi th a MW of 56.8 kD termed high molecular

weight  basic a l lergen (HMBA) [Ekramoddoul lah et

al . ,  19831 have recent ly  been shown to be al lergenic

components of ryegrass pollen. The latter allergen

may be the same as allergen group lV.

Because of  th is uncerta inty about the ident i ty  or

otherwise of the various allergenic components iden-

tifìed in, or isolated from, ryegrass pollen, and in

view of the recent success of applying electroblotting

to the identification of allergens in complex mixtures

[Tovey and Baldo,  1984, 1985; Ford et  a l . ,  1985, 1986] '

we have appl ied the method to cr i t ical ly  re-examine

the allergenic spectrum of pollen from this species'

Central to this study were the aims of defìning a

standard reference pattern that can readily be repro-

duced and interpreted in different laboratories and to

apply the method to defining individual patient al-

lergen recognition patterns. Both of these aims must

be achieved if standardization oI ryegrass pollen ex-
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