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Editorial 

Is rubber elongation factor the major allergen 
of latex? 

In the past decade, latex has become recog- 
nized as an allergen capable of inducing life- 
threatening allergic reactions in an increasing 
number of sensitive individuals.‘-5 Identification 
of the major allergen or allergens in latex is 
important for several reasons. Identification of 
the major allergen(s) will make it possible to 
determine whether latex allergens are all found in 
native latex as it comes from the tree or whether 
some new allergic epitopes are created during 
processing.6 If new allergens are created during 
processing, it may be possible to alter processing 
to reduce the allergen content of finished prod- 
ucts. If the major allergen(s) are all found in 
native latex, it may be necessary to learn the 
function of the allergenic proteins. Some proteins 
found in latex may contribute to the physical 
properties of finished rubber products, whereas 
removal of other proteins may not alter physical 
properties. Identification of major allergen(s) will 
also aid in the management of latex allergy. 
Knowledge of major allergen(s) should lead to the 
preparation of potent, standardized, and well- 
characterized latex extracts for diagnosis of 
latex allergy and to the development of more 
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EAST: Enzyme allergosorbent test 

REF: Rubber elongation factor 
CIE: Crossed immunoelectrophoresis 

accurate tests of allergen content in finished 
products. 

The International Union of Immunological So- 
cieties Subcommittee for Allergen Nomenclature 
has proposed criteria for defining and labeling 
allergens.’ The general criteria for identifying an 
allergen are identification of the source and phys- 
ical form of the material yielding the allergen. 
Purified allergens are to be numbered with Ro- 
man numerals, usually in order of isolation, pro- 
vided that a major allergen is number I. Ideally, 
any variation in the allergen derived from differ- 
ent strains of the same species should be identi- 
fied. The purity of the allergen should be estab- 
lished with four or five criteria, including molec- 
ular weight; molecular charge; hydrophobicity; 
immunochemistry from crossed immunoelectro- 
phoresis (CIE), crossed radioimmunoelectro- 
phoresis, and immunoelectrophoresis; and identi- 
fication of NH,- and COOH - terminals plus 
amino acid composition. To bc accepted as a 
major allergen, the importance of the allergen 
should be demonstrated in an epidemiologically 
defined subpopulation of 20 to 30 allergic individ- 
uals. The method used for testing the individuals 
and the criteria for determining positivity must be 
clearly stated.’ 
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In this issue of the JOURNAL, Czuppon et al.’ 
present information suggesting that rubber elon- 
gation factor (REF) is the major allergen of latex. 
REF was first identified and characterized by 
Light and Dennis’ who later published the com- 
plete amino acid sequence.‘, lo Molecular cloning 
and nucleotide sequencing of REF has also been 
reported.” REF is 137 amino acids long with a 
molecular mass of 14.6 kd.l” In native latex REF 
is bound to rubber particles.g Washing rubber 
particles with sodium dodecyl sulfate results in 
the release of two proteins, the 14.6 kd REF and 
a 24 kd protein found on both the rubber particles 
and free in the serum.’ Light and Dennis9 found 
that REF must be present for prenyltransferase to 
be able to add multiple cis-isoprene units to 
rubber molecules; hence, they termed the protein 
rubber elongation factor.’ 

Czuppon et a1.8 isolated an allergenic protein 
from raw latex, surgical gloves, and surgical glove 
powder. The isolated protein had an initial mo- 
lecular weight of 58 kd as determined by sodium 
dodecyl sulfate-polyacrylamide gel electropho- 
resis; after pretreatment with sodium dodecyl 
sulfate and dithiothreitol, the protein had a mo- 
lecular weight of 14.4 kd. On the basis of the 
apparent change in molecular weight, the authors 
suggest that the 58 kd molecule is a homotetramer 
composed of 14.4 to 14.6 kd molecules.8 The 
allergenic@ of the isolated protein was demon- 
strated by skin tests, nasal and bronchial chal- 
lenges, and inhibition of latex-specific IgE. Amino 
acid composition and sequence analysis of the 
isolated allergen are consistent with the composi- 
tion and sequence of REF.8X lo 

The suggestion by Czuppon et a1.8 that REF is 
the only major allergen in the latex gloves used in 
this study is based on immunoblots with pooled 
sera and glove extracts demonstrating a single 58 
kd band, the fact that REF blocked from 85% to 
100% of the binding of latex-specific IgE from 13 
individual serum samples in the enzyme aller- 
gosorbent test (EAST), and the ability of the 
purified glove allergen to induce symptoms.8 It is 
difficult to reconcile the findings of Czuppon et 
al.,’ suggesting a single major latex allergen in 
surgical gloves, with multiple other studies sug- 
gesting that latex allergens have molecular 
weights ranging from 2 kd to more than 100 kd. A 
review of 14 studies of latex allergens revealed 
that 6 of the 14 studies detected an allergen of 
approximately 14 to 15 kd and 11 studies detected 
allergens of 10 to 20 kd.‘* The sources of the latex 
products in these studies varied, but nine of the 
studies used gloves as at least one source of latex 

allergen. Given the potential variations in deter- 
mining molecular weights, REF with a molecular 
weight of 14.6 kd could possibly be detected with 
a molecular weight other than 14 to 15 kd. Only 
three of the 14 studies detected allergens with 
weights between 40 and 60 kd. This low rate of 
recognition of allergens with molecular weights 
similar to the 58 kd reported by Czuppon et a1.8 
for the tetrameric form of REF may result from 
variable use of detergents and reducing agents 
with gel electrophoresis. The latex or brand of 
glove used may also be a source of variation. Nine 
studies reported an allergen of 30 kd, including a 
report for which Czuppon was a coauthor.13 Three 
other laboratories reported an allergen of approx- 
imately 25 kd. This allergen with a molecular 
weight of 24 to 30 kd may be the same protein as 
the 24 kd protein mentioned by Light and Dennis’ 
as being found both in the serum and attached to 
rubber particles in latex. The structure and func- 
tion of the 24 kd molecule have not yet been 
reported. 

The strongest evidence indicating that REF is 
the only major allergen in latex gloves presented 
by Czuppon et al8 is the consistently high degree 
of inhibition produced by REF in the EAST.8 The 
near total inhibition of anti-latex IgE from 13 
individuals by REF is consistent with a single 
major latex allergen with two caveats. The first 
caveat is the question of whether the 13 patients 
whose sera were used in the inhibition study are 
representative of latex-sensitive individuals in 
general. If these patients were selected in a man- 
ner that biased the selection toward individuals 
sensitized only to REF, the high degree of inhibi- 
tion by REF would be expected. Selection biases 
might include the source and route of the sensi- 
tizing latex exposure, the latex extract used to 
detect latex sensitivity, or the use of a particular 
assay for detection of anti-latex IgE. The second 
caveat is the question of whether all other poten- 
tially allergenic latex proteins are appropriately 
bound to the EAST solid phase. If REF were the 
dominant protein on the solid phase, REF would 
again be expected to produce high levels of inhi- 
bition because IgE antibodies specific for other 
proteins would not bind to the solid phase even in 
the absence of REF. Immunoblots with individual 
serum samples and extracts of native latex and 
glove extracts combined with inhibition of the 
immunoblots by REF would help to clarify the 
question of the number of latex allergens. 

The article by Kurup et a1.l“ in this issue reports 
on the production of a monoclonal antibody spe- 
cific for latex allergen(s). The reported monoclo- 
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nal antibody reacted with proteins found both in 
native latex and in 2 of 10 glove extracts. The 
molecular weights of the three protein bands 
recognized by the monoclonal antibody ranged 
from 55 to 65 kd. In crossed enzyme immunoelec- 
trophoresis, the monoclonal antibody reacted with 
three precipitin arcs, which appeared to be iden- 
tical to the three precipitin arcs recognized by IgE 
from latex-sensitive donors. The 55 to 65 kd 
weights of the protein(s) recognized by the mono- 
clonal antibody are similar to the 58 kd weight of 
the REF 1:etramer reported by Czuppon et a1.8 
However, the 55 to 65 kd value was apparently 
obtained in the presence of sodium dodecyl sul- 
fate, when only the 14.6 kd REF monomer should 
have been detectable. Another difference he- 
tween the results of Kurup et a1.14 and those of 
Czuppon et a1.8 is that Kurup et a1.14 found sig- 
nificant levels of anti-latex IgE antibody in 30% of 
42 patients with crude latex extract and in 26% of 
the same patients with monoclonal antibody-pu- 
rified allergen, but only 16% of patients had IgE 
antibodies to both crude and purified allergens. 
This level of discrepancy between IgE reacting 
with the crude and purified allergens suggests that 
significant allergens are present in the crude ex- 
tract other than the purified allergen. It is also 
interesting that the monoclonal antibody only 
reacted with extracts of 2 of 10 different brands of 
gloves.14 

In their discussion Kurup et a1.14 make the 
provocative statement that “all patients and nor- 
mal subjects showed recognizable levels of IgE 
against latex as determined by ELISA” even 
though seven of the normal serum donors had 
negative skin test results. This suggests that either 
the ELISA was more sensitive than skin testing or 
that ELISA results should be interpreted with 
caution because of false positivity. 

These two articles demonstrate that there is 
still much to be learned about the allergen com- 
position of both native latex and latex products. 
Both articles are significant because they present 
methods for purifying allergens that can be eval- 
uated by other laboratories. There are many vari- 
ables that may complicate the recognition and 
isolation ‘of pure allergens from latex. Clones of 
rubber trees have been selected for optimal latex 
yield, and these are often grafted onto root stock 
from different clones. There is little information 
concerning the variation in the protein composi- 
tion between different clones. There is also lim- 
ited information concerning the variation in latex 
composition from different countries. Beyond the 
variations in the native latex, there are many 
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variations in the handling of latex and in the 
production of finished rubber products. On 
the basis of the information presented by Czup- 
pon et a1.,8 it appears likely that REF is a 
latex allergen. If other investigators can confirm 
that REF is a major allergen, then REF will 
become the first well-characterized latex allergen. 
Hopefully, all latex allergens can be clearly de- 
fined in the near future so that ultimately the risk 
of latex-induced allergic reactions can be elimi- 
nated. 
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