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Background: Increasing evidence indicates a prominent role of allergen-specific 7",2 cells, with 
high IL-4 and IL-5 production and low interferon-3/production, in the regulation of IgE and 
eosinophil production in allergic disorders. However, most studies have concentrated on T 
cells reactive with inhalation allergens, whereas little is known about the properties of food 
allergen-reactive T cells. 
Objective: In this study we therefore characterized peanut-specific T cells, cloned from a 
patient with severe peanut allergy. 
Methods: Peripheral blood mononuclear cells from patients with peanut allergy and 
nonallergic individuals were stimulated with crude peanut extract (CPE) to compare the 
proliferative responses and to select a suitable patient for the cloning of CPE-specific T cells. 
The resultant panel of CPE-reactive T-lymphocyte clones was serologicaUy phenotyped by flow 
cytometry and analyzed for cytokine secretion by ELISA. 
Results: The patients' peripheral blood mononuclear cells showed a dose-dependent 
proliferative response to CPE, which was significantly higher (p < 0.05) than in peripheral 
blood mononuclear cells of nonallergic donors. The CPE-specific T-lymphocyte clones 
generated from the selected patient were all CD4+/CD8 - T helper cells with a T,2 cytokine 
profile, secreting high amounts of IL-4 and IL-5, but little or no interferon-7. 
Conelusions: This study demonstrates that peanut-specific T cells do occur in the peripheral 
blood of patients with peanut allergy and suggests an increased frequency of these T cells in 
patients compared with nonallergic control subjects. The CD4 + phenotype and the TH2 
cytokine profile of the CPE-specific T-lymphocyte clones suggest a functional role of allergen- 
specific T~2 cells in the pathophysiology of food allergy, similar to the function of inhalation 
allergen-specific T~z cells. (J Allergy Clin Immunol 1996;98:73-81.) 
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Food allergies occur in 1% to 10% of the 
Western population, 1, 2 especially in young chil- 
dren?  Most common food allergens are proteins in 
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cow's milk, hen's egg, peanuts, and soy beans, 4 
which may induce a type I food allergic reaction in 
sensitized individuals, characteristically associated 
with high serum levels of specific IgE 5 and eosin- 
ophilia.6, 7 So far, little is known about the mech- 
anism underlying the development of a type I food 
allergy. 

For allergy to inhalation allergens, such as house 
dust mites (HDMs),  various pollens, and domestic 
animals, several studies revealed that allergen- 
specific T cells generated f rom peripheral  blood 8-11 
or skin 12,13 of atopic donors are TH2 cells prodac- 
ing high levels of IL-4 and IL-5 but little or no 

73 



74 de Jong et al. J ALLERGY CLIN IMMUNOL 
JULY 1996 

Abbreviations used 
APCs: Antigen-presenting cells 
CLB: Central Laboratory Blood Transfu- 

sion Service 
CPE: Crude peanut extract 
EBV: Epstein-Barr virus 
FITC: Fluorescein isothiocyanate 
HDM: House dust mite 

[3H]-Tdr: Tritiated thymidine 
IFN--/: Interferon-3, 

IMDM: Iscove's Modified Dulbecco's me- 
dium 

PBMCs: Peripheral blood mononuclear cells 
PE: Phycoerythrin 

PNA: Peanut agglutinin 

interferon--y (IFN-~). IL-4 plays an important role 
in the regulation of production o f  IgE antibodies, 
both in vitro 14-1s and in vivo, ~9 by  inducing an 
isotype switch to IgE in B cells. 14, 17, 28 This IL-4-  
induced isotype switch is inhibited by IFN--~. 2°-22 
Consequently, allergen-specific T,2 cells from 
atopic donors are efficient helper cells for IgE 
synthesis. 9,23-25 IL-5 has been shown to induce 
eosinophil proliferation and activation. 26, 27 Eosin- 
ophils play a role in the late-phase allergic reac- 
tion, causing tissue damage by toxic mediators 
released by degranulation, a8, 29 

Some clinical symptoms of food allergy such as 
the oral allergy syndrome 3° and gastrointestinal 
problems 31 appear to be related to allergen uptake 
in the digestive tract and therefore confined to this 
type of allergy. Other clinical manifestations, how- 
ever, are very similar to those seen in inhalation 
allergy (e.g., atopic dermatitis, asthma, anaphy- 
laxis, and eosinophilia). Because of the key role of 
allergen-specific T cells in the pathophysiology of 
these disorders, we attempted to determine 
whether food allergen-specific T cells have prop- 
erties similar to those of the previously described 
inhalation allergen-specific T cells. To address this 
question, we generated and characterized peanut 
protein-specific T-cell clones from a patient with 
peanut allergy. We focused on peanut allergy 
because this is a common food allergy in adults 
which is very persistent and can cause severe 
symptoms, such as anaphylactic shock, followed by 
death. 32-34 For this study peanut proteins were 
extracted from raw, unshelled peanuts. The ob- 
tained crude peanut extract (CPE) was used to 
compare peanut-specific T-cell reactivity in periph- 
eral blood mononuclear cells (PBMCs) of nonal- 

lergic subjects and patients with peanut allergy. 
The proliferative response to peanut agglutinin 
(PNA), the naturally occurring lectin in peanuts, 
was studied as a parallel control because this lectin 
may induce mitogenic stimulation as demonstrated 
in bovine PBMCsY On the basis of this compar- 
ative study, one patient with peanut allergy was 
selected for the generation and characterization of 
CPE-specific T-cell clones. 

M E T H O D S  
Subjects 

The nonallergic control group consisted of 10 individ- 
uals (2 men, 8 women; mean age, 31.9 -- 10.0 years) with 
no history of allergy and negative RAST and skin prick 
test scores for peanut allergen and seven other common 
allergens (grass, cat, dog, Alternaria spp., birch, bird, and 
HDM). The mean total serum IgE titer was 102 -+ 148 
IU/ml. The peanut:allergic group consisted of seven 
patients (1 man, 6 women; mean age, 27.1 -+ 6.7 years) 
with peanut allergy as indicated by clinical symptoms 
and positive peanut-specific RAST (>3 +) and skin prick 
test scores. Approval for this study was obtained from an 
independent medical-ethical committee. Informed con- 
sent was obtained from all Subjects. Peanut-specific 
T-cell clones were generated from a patient with severe 
peanut allergy (NvD), demonstrating strong prolifera- 
tive responses to CPE in PBMCs. This patient was a 
15-year-old girl with a severe peanut and coriander 
allergy that caused symptoms such as oral allergy syn- 
drome, asthma, and anaphylactic shock. At the time of 
blood collection, 4 weeks after a severe episode of 
anaphylactic shock, the total serum IgE level was 708 
IU/ml with high levels of peanut-specific IgE (5+) as 
determined by RAST. 

Peanut protein extraction 

Peanut proteins were extracted from raw, unshelled 
peanuts of the Runner Jumbo 38/42 variety (van Zijl, 
Hilversum, The Netherlands) by using a method modi- 
fied from Barnett et al? 6 Briefly, peanuts were ground, 
and fat was extracted by Soxhlet (Soxtec system HT 
extraction unit; Tecator Hicol bv, Oud-Beijerland, The 
Netherlands) with petroleum ether at 40 to 60 ° C. The 
defatted flour was ground again and suspended in 0.1 
mol/L ammonium bicarbonate. This suspension was 
stirred for 4 hours and centrifuged at 10,000 g for 30 
minutes at 4°C to remove insoluble compounds. The 
supernatant was dialyzed overnight against distilled wa- 
ter with a 3.5 kd cutoff membrane (Spectrum Medical 
Industries, Inc., Houston, Texas). The dialyzed extract, 
referred to as CPE, was lyophilized and stored at 
-20 ° C. The obtained CPE consisted of approximately 
90% protein as determined by the Bio-Rad protein assay 
(Bio-Rad, Miinchen, Germany). On sodium dodecylsul- 
fate-polyacrylamide gel electrophoresis with silver staining, 
CPE consisted of several bands between 70 and 10 kd. The 
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PNA concentration in CPE was estimated by intensity of 
the bands at approximately 1%. 

Culture media 
The cloning procedure and proliferation assays were 

performed in Iscove's Modified Dulbecco's medium 
(IMDM) (Gibco, Paisley, U.K.) supplemented with 10% 
pooled complement inactivated normal human serum 
(Central Laboratory Blood Transfusion Service [CLB], 
Amsterdam, The Netherlands) and gentamicin (50 ~g/ 
ml; Flow Laboratories, Irvine, U.K.). 

Epstein Barr virus (EBV)-transformed B cells were 
cultured in IMDM supplemented with 10% fetal calf 
serum (Hyclone, Logan, Utah) and gentamicin (50 ~g/ 
ml). 

Proliferation assays  with PBMCs 
PBMCs were isolated from heparinized venous blood 

by using density gradient separation on Ficoll-Plaque 
(Pharmacia LKB, Uppsala, Sweden) essentially as de- 
scribed by B6yum. 37 Recovered cells were cultured (2 × 
105/200 ~1) in triplicate at 37 ° C in 5% CO a for 7 days in 
IMDM supplemented with human serum in the absence 
or presence of increasing concentrations of CPE (1, 10, 
50, 100, 150, 200, and 250 jxg/ml) or PNA (lectin from 
Arachis hypogaea; 1, 10, 50 and 100 Ixg/ml; Sigma, St. 
Louis, Mo.) in 96-well flat-bottom culture plates (Nunc, 
Roskilde, Denmark). Proliferation was measured by 
using tritiated thymidine ([3H]-TdR) incorporation. Af- 
ter 7 days, [3H]-TdR (0.4 txCi/well; Amersham, Ayles- 
bury, U.K.) was added, and the cells were incubated for 
another 18 hours and then harvested (Harvester 96; 
Tomtec, Orange, Calif.). [3H]-TdR incorporation was 
measured by using a 1450 Microbetacounter (Wallac, 
Turku, Finland). 

T-cell cloning procedure 
CPE-specific T-cell clones were generated from hep- 

arinized venous blood as described previouslyY In 
parallel to the previously described proliferation exper- 
iments, identical triplicate cultures were started in sep- 
arate culture plates. If cultures in the first plate indicated 
PNA- or CPE-induced T-cell proliferation on day 7, 
cultures in the parallel plate were used for the genera- 
tion of specific T-cell clones. To further promote the 
expansion of CPE- or PNA-reactive T cells, recombinant 
IL-2 (Eurocetus, Amsterdam, The Netherlands) was 
added to each well on day 7 at a final concentration of 20 
IU/ml. After another 7 days of culture, cells were cloned 
from the thus formed short-term CPE-specific T-cell 
lines by limiting dilution at 1 or 0.3 cells/100 ~l/well in 
96-well flat-bottom culture plates and mitogenic stimu- 
lation with phytohemagglutinin (final concentration, 5 
~g/ml; Difco, Detroit, Mich.). To all wells, 100 ~1 of a 
feeder mix was added; feeder mix consisted of irradi- 
ated (3000 tad) PBMCs of two unrelated donors (each 
106 cells/ml), irradiated (3000 rad) cells of the EBV- 
transformed B-cell line JY (2 × 105 cells/ml), and 

rlL-2 (20 IU/ml) as growth factor. Approximately 3 
weeks later, expanded clones were tested for CPE 
reactivity in an antigen-specific proliferation assay 
performed in IMDM supplemented with human se- 
rum in duplicate in 96-well flat-bottom culture plates. 
To 100 Ixl of T-cefl suspension (105 cells), 50 Ixl of 
irradiated (3000 rad) freshly isolated autologous 
PBMCs (2 X 105), as a source of antigen-presenting 
cells (APes),  and 50 ~1 of CPE (200 ~xg/ml) were 
added. After 48 hours, proliferation was measured by 
[3H]-TdR incorporation as described previously. Cri- 
teria for antigen-specific proliferation were a mini- 
mum of 1000 cpm and a stimulation index of 5 or 
more. The stimulation index was the measured counts 
per minute in the presence of antigen divided by the 
measured counts per minute in the absence of antigen. 
CPE-specific T-cell clones were maintained in culture 
by biweekly restimulation with phytohemagglutinin in 
the presence of the feeder mix, as described previ- 
ously. All experiments were performed on day 10 after 
restimulation. 

Surface marker analysis of T-cell c lones  
For analysis of surface marker expression by the 

CPE-specific T-cell clones, the following fluorescein 
isothiocyanate (FITC-) or phycoerythrin (PE)-conju- 
gated monoclonal antibodies were used: CD3-PE (T3), 
CD4-FITC (T4), CD8-PE (TS), CD45RA-PE (2H4), 
CD29-PE (4B4), and HLA-DR-FITC (I3), all purchased 
from Coulter (Hialeah, Fla.). Before labeling, the T-.cell 
clones were separated from the remaining feeder mix 
cells by using Ficoll-Paque as described for the isolation 
of PBMCs. Per experiment, 105 cells were suspended in 
100 ~1 of phosphate-buffered saline (Coulter) containing 
1% bovine serum albumin (Organon Teknika, Boxtel, 
The Netherlands) and labeled with 10 ~1 of undiluted 
solution of the appropriate antibody. After 30 minutes of 
incubation, the cells were washed twice in 2 ml of 
phosphate-buffered saline containing 1% bovine serum 
albumin by centrifugation for 5 minutes at 250 g at 4 ° C. 
The final pellet was resuspended in 300 ~1 of phosphate- 
buffered saline containing 1% bovine serum albumin. 
Analysis was performed with an Epics Elite flow cytom- 
eter (Coulter). Results were expressed as percentage of 
positive cells. 

EBV transformation of autologous B cells 
Antigen-specific proliferation assays with T-cell clones 

to obtain culture supernatant for the determination of 
cytokine production were performed with EBV-trans- 
formed autologous B cells (EBV-B) as APes.  For EBV 
transformation, 106 PBMCs in 500 ~1 of IMDM supple- 
mented with 10% fetal calf serum and 4 ~g/ml cyclospo- 
rine were added to 500 fxl of supernatant of a 10.-day 
culture of the marmoset monkey B95-8 cell line 38 con- 
taining EBV and cultured overnight at 37 ° C in a 24-well 
culture plate (Nunc). Cells were washed three times and 
resuspended in 200 ixl of IMDM with 10% fetal calf 
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FIG, 1. Prol i ferat ive response of PBMCs f rom patients 
wi th  peanut a l lergy (PA, n = 7) and nonal lergic donors 
(NA, n = 10) to CPE (A) and to PNA (B). Prol i ferat ion of 
PBMCs (2 x 105 cells/well) was determined by measur ing 
[3H]-TdR incorporat ion after 7 days of incubat ion in the 
absence or presence of increasing amounts  of CPE or 
PNA. Results are expressed as mean st imulat ion index 
(SI) + SEM. 

serum and cultured in a 96-well flat-bottom culture plate 
at 37°C in 5% CO2 until proliferating cells were ob- 
served by light microscopy. EBV-B cells were main- 
tained at a concentration of approximately 106 cells/ml 
in IMDM with 10% fetal calf serum. 

Cytokine assays 
Cytokine secretion profiles of the CPE-specific T- 

cell clones were determined after both polyclonal 
stimulation with monoclonal antibodies against CD3 
and CD28 and specific stimulation with CPE in the 
presence of APCs. For polyclonal stimulation, tripli- 
cate cultures of 105 cells/well were stimulated in a 
96-well flat-bottom culture plate with anti-CD3 mono- 
clonal antibody (CLB-lxE; CLB) and anti-CD28 
monoclonal antibody (CLB-28/1; CLB) both at a final 
dilution of 1:1000 in a volume of 200 ixl/well in IMDM 

with 10% human serum. For antigen-specific stimula- 
tion, 105 cells/well in triplicate cultures were stimu- 
lated in 200 ~1 of IMDM/10% human serum with CPE 
(final concentration, 50 txg/ml) in the presence of 2 × 
10 4 EBV-B/well as APCs. After 36 hours, the culture 
plates were centrifuged at 300 g for 10 minutes at 
room temperature. Supernatants from the triplicate 
cultures were collected, pooled, and stored at -20  ° C 
until determination of the cytokine concentration. 
Both IFN-~/ and IL-4 secretion were measured with 
ELISA kits from Gibco and CLB, respectively, and 
IL-5 with an ELISA as described before. 39 

Statistical analysis 

Statistical analysis was performed by creating an or- 
thogonal polynomial with linear, square, and cubic com- 
ponents. These polynomials were created for the prolif- 
erative response to increasing amounts of CPE of every 
subject. The mean polynomials of the peanut-allergic 
and nonallergic groups were tested for statistically sig- 
nificant differences by using a Student's t test with a p 
value of less than 0.05 as level of significance. 

RESULTS 
Peanut-specific proliferation in PBMCs of 
patients wi th  peanut  allergy and nonallergic 
donors 

A clear dose-dependent proliferative response 
was measured on exposure of PBMCs of patients 
with peanut  allergy (n = 7) to CPE of 9918 _+ 6834 
cpm in the presence of 250 txg/ml CPE (915 _ 816 
without CPE), whereas PBMCs of nonallergic 
control subjects (n = 10) showed only very weak 
responses to CPE of 393 _+ 329 cpm in the 
presence of 250 ixg/ml CPE (163 ___ 183 without 
CPE). In Fig. 1 these data are expressed as stim- 
ulation index, which represents the measured 
counts per minute in the presence of CPE divided 
by the measured counts per minute in the absence 
of CPE. 

Responses in PBMCs of the peanut-allergic 
group were significantly higher (p < 0.05) than 
those in PBMCs of the nonallergic group from 
CPE concentration of 50 ~g/ml. PNA, the natu- 
rally occurring lectin in peanuts, induced only very 
weak responses in PBMCs of both groups. The 
responses were not significantly different between 
the two groups (Fig. 1). 

After  the demonstrat ion of CPE-specific T-cell 
reactivity in PBMCs of the patients with peanut  
allergy, CPE-specific T-cell clones were generated 
from one of the patients with peanut  allergy 
(NvD), selected for showing a relatively strong 
PBMC response, which reached a plateau level of 
5317 cpm in the presence of 150 ~g/ml CPE (444 
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FIG. 2. CPE-specific prol i ferative responses of T-cell clones from peanut-allergic patient NvD. 
Cloned cells (105 cells/well) were cultured with 10 s 3000 rad irradiated autologous PBMCs as 
APCs in the absence or presence of 50 ixg/ml CPE. Proliferation was measured after 48 hours of 
incubation with [3H]-TdR incorporation. Bars express mean values _+ SEM of tr ipl icate cultures, 
and st imulat ion index is given on top of the bars. 

cpm without CPE). Also, in PBMCs of this patient 
stimulation with purified PNA induced only a weak 
proliferative response. 

CPE-specific T-cell clones 
From a CPE-reactive T-cell line obtained by 

stimulation of PBMCs of this patient with 150 
txg/ml CPE for 14 days, 49 T-cell clones were 
generated. When this panel of T-cell clones was 
tested for CPE specificity, 10 clones proved to be 
reactive, which were designated GB101, GB102, 
GB105, GB106, GB107, GB108, GB109, GBll0,  
GBl l l ,  and GB114 (Fig. 2). These 10 clones were 
further studied for their expression of certain 
surface markers by flow cytometry and for their 
cytokine secretion profile by ELISA. 

Surface marker expression by CPE-specific 
T-cell clones 

The surface marker phenotype of the 10 CPE- 
specific T-cell clones was determined by flow cyto- 
metric analysis 10 days after restimulation with 
feeder mix. All T-cell clones expressed a typical 
phenotype of activated memory TH cells: CD3 +, 

CD4 +, CD8 , CD45RA , CD29 +, and HLA- 
DR + . The percentage of activated cells expressing 
HLA-DR varied greatly (10% to 100%) between 
the different clones. 

TH2 cytokine secretion profile of CPE-specific 
T-cell clones 

Cytokine secretion of the CPE-specific T-cell 
clones was measured in culture supernatants after 
36 hours of stimulation of 10 s cells with either a 
combination of anti-CD3 and anti-CD28 or CPE in 
the presence of APCs. Reactivity of the clones to 
these different modes of stimulation was confirmed 
by [3H]-TdR incorporation in identical parallel 
cultures. As shown in Fig. 3, the CPE-reactive 
T-cell clones secreted high levels of IL-4 and IL-5 
and little or no IFN--/ after strong stimulation, 
indicating a TH2 profile. Stimulation with CPE 
showed a similar profile, except that lower concen- 
trations of the secreted cytokines were measured. 
IL-4 was produced at a concentration of 200 to 500 
pg/ml, IL-5 concentrations ranged from undetect- 
able levels (---200 pg/ml) to 600 pg/ml, and IFN--/ 
concentrations ranged from undetectable levels 
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FIG. 3. Cytokine secretion by CPE-specific T-cell clones. Cloned cells were st imulated (105 
cells/well) for 36 hours wi th  anti-CD3 plus anti-CD28 (both, 1:1000 final di lut ion), after which the 
cytokine concentrat ions in the culture supernatants were measured by ELISA. Secretion levels 
were compared wi th  those of wel l -character ized aeroal lergen-specif ic T,1 (MBA.AA40 and 
MBE.AA42) and T,2 (MBB.AA60) clones tested identical ly. Detection levels: IFN-,y, 20 pg/ml;  IL-4, 
2.4 pg/ml;  IL-5, 0.2 ng/ml. 

(-<20 pg/ml) to 450 pg/ml. The cytokine production 
was compared with the previously described, well- 
characterized HDM-specific T-cell clones with a 
TH1 (MBE.AA40 and MBE.AA42) or Ta2 
(MBB.AA60) phenotype, measured under identi- 
cal experimental conditions. 4° 

DISCUSSION 

This study shows that PBMCs of patients with 
peanut allergy harbor peanut protein-responsive T 
cells, which on cloning appeared to be TH2 cells 
producing high levels of IL-4 and IL-5 but little or 
no IFN-7. 
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The proliferative responses of PBMCs of pa- 
tients with peanut allergy to CPE were significantly 
higher than those of nonallergic individuals. This 
phenomenon has been described previously for 
inhalation25, 41, 42 and food-induced intoler- 
ances, 43-45 and this could indicate a higher fre- 
quency of responsive T cells. This has been con- 
tradicted by others. 46, 47 Recently, Dorion et al. 47 
showed no difference between patients with peanut 
allergy, patients with asthma, and nonallergic sub- 
jects in response to Ara h 2, a major peanut 
allergen that has been identified by immunoblot- 
ting techniques with patients' sera. 48 This differ- 
ence in response could be due to the amount of 
consumption of peanuts, which is much higher in 
the American population compared with the 
Dutch population. Another explanation could be 
that the lymphocyte stimulation studies of Dorion 
et al. 47 were performed in medium without serum, 
whereas we used medium supplemented with 10% 
pooled human serum. This serum could contain 
certain factors that could inhibit or favor the 
outgrowth of certain cells. Also, Higgins et al. 49 
studied the proliferative response to peanut pro- 
teins of patients with peanut allergy and nonaller- 
gic individuals. They found a good response in 
nonallergic individuals as well, although this re- 
sponse tended to be lower than that observed in 
patients with peanut allergy and higher concentra- 
tions of peanut extract (up to 400 p,g/ml) were 
needed. It could very well be that if we had used 
higher concentrations of our extract, we would 
have found a response. 

It should be mentioned, however, that some 
patients with peanut allergy whose PBMCs showed 
no significant proliferative response to CPE were 
excluded from this comparative study. The nonre- 
sponsiveness of this small subgroup of patients 
could be a result of their peanut-free diet, resulting 
in a very low frequency of reactive T cells in 
peripheral blood? ° Another possible explanation is 
that these patients selectively respond to non- 
soluble peanut compounds or to allergens smaller 
than 3.5 kd, which are not present in our CPE 
preparation. 

Although PNA, the naturally occurring lectin in 
peanuts, can induce strong proliferative responses 
in bovine PBMCs by means of agglutinationy it 
induced a slight increase in [3H]-TdR incorpora- 
tion in human PBMCs of both patients with peanut 
allergy and nonallergic control subjects. This weak 
PNA-induced proliferative response cannot ac- 
count for the specific CPE-induced response in the 
patients' PBMCs, because CPE used in this study 

contained only about 1% PNA (data not shown). 
Indeed, compared with the proliferation induced 
by 1 ~xg/ml or even 10 txg/ml PNA, 150 txg/ml CPE 
induced a significantly higher proliferation (p < 
0.05). Moreover, if the proliferative response in- 
duced by CPE was caused by the mitogenic activity 
of PNA, a similarly high proliferative response 
should also have been observed in PBMCs of 
nonallergic individuals. However, it cannot be ex- 
cluded that agglutination of the PBMCs by PNA 
facilitated the CPE-specific T-cell response to 
some extent. 

The 10 CPE-specific T-cell clones generated 
from patient NvD, with a strong PBMC response 
to CPE, all expressed the characteristic phenotype 
of activated T helper cells (i.e., CD3 +, CD4 +, 
CD8-, CD29 +, and CD45RA-). No CPE-specific 
CD8 ÷ T cells were cloned, although approximately 
10% of the obtained non-CPE-specific T-cell 
clones were CD8 ÷. The strong differences in 
HLA-DR expression tested for all clones in paral- 
lel, at the same time point in the restimulation 
cycle, suggest that the panel comprises different 
CPE-specific T-cell clones, although future exper- 
iments on their protein specificity and HLA re- 
striction of antigen recognition will provide more 
definite data on this matter. 

On strong stimulation with anti-CD3 plus an- 
ti-28 monoclonal antibodies, all CPE-specific T- 
cell clones produced considerable to high levels of 
IL-4 and IL-5 but little or no IFN--/, indicating a 
TH2 cytokine profile 24 as observed by Higgins et 
al. 49 Antigen-specific stimulations with 50 ixg/ml 
CPE and autologous EBV-transformed B cells as 
APCs, resulted in the same cytokine profile but in 
lower absolute concentrations. Some of the CPE- 
specific T-cell clones produced detectable amounts 
of IFN-'v (20 to 500 pg/ml), but compared with 
IFN-~ production by the well-characterized HDM- 
reactive Tm clones (MBE.AA40 and MBE.AA42), 
the concentrations are very low. Compared with 
an HDM-specific T.2 clone, MBB.AA60, tested 
under identical experimental conditions and with 
observations of others with several inhalation al- 
lergen-specific T-cell clones, 8-13, 25 the CPE-specific 
T-cell clones produced IL-4 within a similar con- 
centration range. IL-5 was not detectable in the 
supernatants of two clones after stimulation 
with CPE, although these clones are capable of 
producing high concentrations of IL-5 after strong 
mitogenic stimulation (Fig. 3). This could be due 
to the high detection level of the method used or to 
the small amount of cells used to obtain the 
supernatant. 
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So far, the precise protein specificity of these 
clones has not been determined. Little is known 
about peanut protein constitution and the aller- 
gens it may contain, but recently Dorion et al. 47 
showed that PBMCs of patients with peanut al- 
lergy proliferate in response to Ara h 2. Current 
isolation of proteins from CPE in our laboratory 
may enable us to determine the specificity and 
diversity of proteins that are recognized by our 
panel of CPE-specific T-cell clones. 

The observation that all T-cell clones reactive 
with the total peanut protein extract are IL-4- and 
IL-5-producing TH2 cells and the commonly in- 
creased production of IgE and eosinophilia in 
patients allergic to food suggest an important role 
of food allergen-specific T.2 cells in the patho- 
physiology of food allergy, similar to the role of T~2 
cells in inhalation allergy. 

We thank Dr. Catharien Hilkens (Department of Cell 
Biology and Histology, University of Amsterdam) for 
the measurements of IL-5, Hillie Pellegrom (TNO Nu- 
trition and Food Research) for technical assistance, and 
Dr. Geert Houben (TNO Nutrition and Food Research) 
for critical reading of the manuscript. 
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