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Laboratoire de Biochimie et Structure des  Background: Bovine f-Lactoglobulin (Blg) is a major allergen involved in al-

Protéines CRJ, Jouy-en-Josas, I t 's milk proteins. Hydrolyzing Blg did not totally suppress its aller

Unité d'Immuno-Allergie, Institut Pasteur, erg}’_o cows mi _pro_ eins. Ryadro _yzmg 9 . y pp, . )

Paris, France genicity; moreover its immunoreactivity may be increased. The aim of this work
was to evaluate the specificity of serum IgE to different fragments of Blg in a
group of 19 individuals allergic to cow’s milMethods: This study was per-
formed using both direct and competitive inhibition ELISA involving immobi-
lized native protein or peptides derived from Blg cyanogen bromide cleavage.

Results: Analyses of responses to each peptide revealed a large number of epi-

.............................................. topes recognized by specific IgE of human allergic sera. However, there were
Key Words differences in the specific determinants recognized, depending on the serum.
Epitope Generally, peptides (25-107) and (108-145) retained substantial proportions of
Bovine 3-lactoglobulin the immunoreactivity of the whole protein. Two other peptides, i.e. (8-24) and
Cow'’s milk allergy (146-162), were less recognized but were not iGemclusion: The main con-
Specific human IgE clusion is that many epitopes were identified all along the Blg sequence by spe-
Cyanogen bromide peptides cific anti-Blg IgE from allergic humans.

Introduction human milk. It is dimeric at physiological pH; the ruminant

Blg monomer is a globular protein of 162 amino acids and

The prevalence of adverse reactions to food, includiagmolecular weight of 18 kD; it contains 5 cysteine residues,
essentially food allergy, has been estimated by several stéidef which are involved in forming intrachain disulfide
ies. Mean figures range from 1 to 2.5% of the adult popularidges [9]. There are two main isoforms of Blg, i.e. genet-
tion [1, 2] and 8% of children under 3 years of age [3]. Millc variants A and B which only differ by two point muta-
is a basic food component and plays a prominent role in tiens on residues 64 and 1185{@and \18vs. G4 and Al18
first years of life. However, milk allergy is a common adfor variant A and B, respectively). Blg belongs to the
verse food reaction since it occurs in 2—-3% of children ulipocalin family and is considered as a retinol-binding pro-
der 2 years of age [4, 5] and even in 1% of the adults [6]tdin [10]. The tertiary structure of these proteins is very sim-
is related to protein constituents. The most sensitizing pitar and has a very high affinity for hydrophobic ligands.
teins are: bovin@-lactoglobulin (BIg), caseins;-lactalbu- Crystallography has revealed very similar folding, cefled
min and serum albumin which are recognized by serum Ig&rrel structure, with the arrangements of 8 antipargdlel
in 62—-80, 60, 53 and 52% of patients allergic to cow’s milkheets in spite of the mutations that have occurred during
respectively [7, 8]. evolution [11]. This kind of molecule has a high allergenic

Blg is a major whey protein in the milk of ruminants angotential and several allergens of animal origin belong to
some non ruminants; it has no homologous counterparttiis family, including the major mouse urinary proteins
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(mMUP), the major horse allergen Equ ¢ 1 and a major al- Methods
lergen from cockroach, Bla g 4, which also has a very close _ o _ _
Preparation and Purification of Blgs and Peptides Derived from

structure homology [12]' . . Native or Reduced and S-Carboxymethylated Blg

Although the physicochemical properties of Blg are Highly purified bovine Blg variant B (Blg) was prepared as de-
known, its biological function remains unclearly estalscribed by Wal et al. [21]. Reduced and S-carboxymethylated Blg
lished. Its relative resistance to acid hydrolysis as well as(RCM-Blg) was prepared according to a method partially derived from
proteases allows some of the protein to remain intact aff¥yenson et al. [22]. Lyophilized Blg was dissolved i Tris-HCI

AT . - - -nH 8 reducing buffer in the presence d¥13yuanidine hydrochloride,
gastric digestion [13]. This increases the probability that |@—WM EDTA a?nd 07 DL-dpithiothreitoI (I:%TT) (corregponding o

tac? Blg as well as digested fragments will be absprbed ®3fold molar excess of DTT over the thiol concentrations). M47
antigens [14]. Indeed, Blg, from ingested cow’s milk, caiddoacetic acid (1 ml in M NaOH) was added for blocking the free
be detected in human milk [15]. Jackobsson et al. [1®j]ols. After 4 h incubation in the dark, the reaction was stopped by ad-

demonstrated that milk from three mothers, whose childréi§on of f-mercaptoethanol (5al) and the RCM-Blg was dialyzed

: : : ; : ainst water containing OM NaOH and lyophilized.
suffered from infantile colic, contained high amounts Jt° Absence of residual native Blg was checked using HPLC under

Blg. The_ colic abatgd in all cases when the mothers ceaﬁgifouowing conditions: column Vdac, C4, 300 A, (3600 mm);
consuming cow’s milk. elution at a 2 ml/min flow rate: 0—-2 min 35% buffer B (0.04% trifluo-
Haddad et al. [17] detected serum IgE from allergic papacetic acid (TFA)-acetonitrile) in buffer A (0.1% TFA-water), then a

Blg even when no serum IqE could be detected with nati%es of RCM and native Blg were then 15 and 18.5 min, respective-
9 9 ly.”Under these conditions, no peak corresponding to native Blg can

Blg. Few studigs have begn performed with human Sg@detected with a detection limit corresponding to approximately 1%
from patients with cow’s milk allergy. These studies onlyf the protein content.

determined the specificity of either one serum against vari- Peptides Derived from Native or RCM-Blgative Blg or RCM-
ous peptides [18] or of a limited number of sera againsﬂ;g (100 mg) was dissolved in 10 ml of 70% formic acid containing

. . : : . 45 mg CNBr and hydrolysis was carried out for 24 h at 28°C. The
single epitope [19, 20]. In this study, we investigated t Br digest was dried using a Speedvac apparatus (Savant, Farming-

immunoreactivity of the protein using peptides resultinggie N.Y., USA). The peptides derived from the protein CNBr cleav-
from the cyanogen bromide (CNBr) hydrolysis of Blg. Thage were separated by HPLC on a semipreparative 300 A C18 \Wdac
IgE specificity and relative affinity for each purified peptidgolumn (250<10 mm, Shandon, Eragny, France) maintained at 40°C
were tested by direct and competitive inhibition ELISA ugind equilibrated with a mixture of solvent A,(+0.05% TFA) and

; ; ; ) : . Solvent B (acetonitrile, 2-propanol, water v/v/v 2:1:2 and 0.05% TFA)
ing 19 sera from patients allergic to cow’s milk and partlc@t a 3 ml/min flow rate. Elution was achieved in two gradients: an 11-

larly to Blg. min linear gradient from 50 to 54% of solvent B, followed by an 18-
min linear gradient from 58 to 75% of solvent B.
Peptide Identification and Puritypeptide purity was checked by
Materials and Methods HPLC on a C18 ana_lytical column (SOO_AMEn_, 10 nm, 4.6(250
mm, Delta-pak). Elution was achieved with a linear gradient from 20
to 60% of the same solvent B (acetonitrile, 2-propanol, water v/v/v
2:1:2 and 0.05% TFA) over 40 min at a 0.8 ml/min flow rate. Peptides

Human serum albumin (HSA) was from the Centre National Jere identified by analysis of their amino acid compositon using a Pi-

Transfusion Sanguine (Les Ulis, France). Unless otherwise stated,cgﬁag station (Waters).

chemicals were of analytical grade and from Sigma (St. Louis, Mo.,
vt 9 9 ( Human Sera

USA). . . . . .
) _ Nineteen serum samples from milk-allergic patients were obtained

The ELISA equipment (Labsystem) consisted of an automaticnﬁi banks of p diatri d/or all hospital d " N
croplate washer, an automatic dispenser autodrop and a multis QA banks of sera from pediatric and/or allergy nospital departments.

spectrophotometer. Microtiter plates were 96F maxisorp immunlo- S:c;)euﬁ_c I?E tofth'? mg:n m'l(;( Erot_elns (wholelgase_m fractu}(;l,
plates I certificate from NUNC (Denmark). actalbumin, lactoferrin, Blg and bovine serum albumin) were deter-

%&ined according to Wal et al. [21]. Two sera were monosensitive to

Materials

The HPLC experiments were performed using a Waters Ch - . .
P P g Ig (S2, Sb), 2 sera were sensitive to three allergens: i.e. whole casein

matograph (Milford, Mich., USA) equipped with two M510 pump ) . .
and a Wisp 712 automatic injector. Absorbances were measured u llrﬁétlon,a-]actalbumln and. Blg (SL."’ S7), 8 sera were sensmvg to four
allergens i.e. whole casein fractiamlactalbumin, Blg, and either

an SPD-10A UV-VIS detector (Shimadzu, Tokyo, Japan). . . .
The protein liquid chromatography system (Pharmacia, Uppsapéfv'ne serum albumln (519)’ or lactoferrin (Sl’ S3, S8, 313’. S17) or
Sweden) comprised a GP-250 gradient programmer equipped pa-lactalbumin, Blg, bovine serum albumin and lactoferrin (S9,

: . - 5) and 7 were sensitive to the five purified allergens tested (S6,
two P500 pumps, and a detector. Amino acid composition was de ?’ )
mined using an amino acid analyzer (Biotronik LC 3000, Munic ,10’ S11, 512, 514, 516, S18). Three sera were obtained from 2- 10 3-

year-old children, 10 from 5- to 12-year-old children and 6 from

Germany). :
Y) adults (more than 15 years old). There was no serum from infants less
than 2 years old.
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Enzyme Immuno-assays sequence 108-145, Borresponded to sequence 146-162

Blg or peptides were passively adsorbed on microtiter platgsd B, corresponded to sequence 25-107 of the Blg mol-
(100ul/well at 5ug/ml in 50 nM carbonate buffer, pH 8.5) for 24 h atecule

room temperature. After washing, each well was saturated withl300

of EIA buffer (0.1M phosphate buffer, pH 7.4, OM NaCl, 1 nM

EDTA, 0.01% sodium azide and 0.1% human serum albumin; HSA). Detection of Specific Anti-Peptide IgE in Sera from
Plates were stored overnight at 4°C before use. Specific human serunAllergic Patients

anti-Blg IgE were measured using the ELISA test previously de- Results Obtained Using Direct Elfa the 19 sera from

scribed [21]. Under the conditions used, the detection limit w . . , . . . .
0.1 IU/ml and no interference with serum IgG was observed [21]. ?)Satlents allergic to cow's milk protein, the specific anti-Blg

As far as peptides were concerned, no absolute quantificationlg#E titers ranged from 1 to 320 IU/ml (table 1). Specific an-
specific IgE was done, but absorbance was measured under sintitd3lg and anti-peptide IgE remained undetectable in the 4
conditions and the results were expressed as percent of the respeostirol sera from subjects without known allergy (data not
(e.g. absorbance) measured with native Blg. shown). In 37% of the sera, specific IgE were significantly

To confirm and better characterize the specificity of the sera, tB%tectabIe for each peptide, whilst the sera of 3 patients
same ELISA tests were performed after 4 h preincubation at rogm . T .
temperature of human sera and dilutions of different inhibitors, i%’.“led to respond to either peptide. One serum displayed a
0.03-20 nmol/ml of each peptide and 0.003-2 nmol/ml of native Blgactivity against only 2 peptides, and at least 4 sera had

The results of competitive inhibition were expressed as percent gpecific IgE against 1 peptide and 4 against 3 peptides (21%
hibition, calculated as (1 — B/Bg)100, where B and Bo represent theeach)_

absorbance mee}sured on the bound fragtlon in thg presence or abl':or 37% of the sera, the sum of the IgE responses to the
sence of Blg-derived competitors, respectively. Inhibitions were con-

sidered as significant when the signal measured in the presence oﬂﬁ@rent CNBr-peptides was in the same order as the anti-
CNBr peptide (B) was higher than the mean of the background sighdg specific IgE response. Peptide recognition was lower
measured with a Blg-unrelated control peptidexistandard devia- than Blg recognition in 53% of the sera, and higher in only
tion (n = 6). This coer§ponds_ to approximately 15% inhibition. In &) ~gses. However, the sum of the mean intensity of the re-
Lheepiﬁj;egfhzggti%eggftg[‘dmg was evaluated using a Blg-unrelaled, oo calculated for the 4 peptides in the 19 sera repre-
sented approximately 95% of the Blg response (fig. 2).
The highest IgE-binding capacity was measured with
peptide (25-107) both in terms of frequency (since 79% of

Results the serum IgE recognized this peptide), and signal intensity
(42% of the Blg signal, fig. 2). Three of the 4 monospecific
Peptides Derived from CNBr Cleavage sera (i.e. S5, S11, S15) displayed specific and exclusive re-

CNBr cleaves the carboxyl side of the methioninactivity towards this peptide. The specific IgE response of
residues. Figure 1 shows the elution pattern of the differehe serum S5 against native Blg was exactly equivalent to
peptides obtained after purification of the fragments dehat measured against the immobilized peptide (25-107);
rived from CNBr hydrolysis of either native (e.g.A,), or the Blg immunoreactivity was exclusively contained in this
RCM-BIg (e.g. B, B,). These peptides have been numberd@5-107) sequence. Similar figures were obtained with
according to their retention time. Each peptide appearedf@gment (108—-145) although the frequency of recognition
two peaks: the major peak corresponded to the native pes lower (68 vs. 79%). The lowest IgE-binding capacities
tide resulting from the chemical treatment and the secowere revealed with peptides (8—24) and (146-162) (fig. 2).
one corresponded to a terminal homoserine lactone formlgkE binding to peptide (8—-24) was the lowest in terms of
stead of the methionine residue. As native Blg contains twtean intensity of the response since the signal measured
disulfide bridges involving cysteine residues 66 and 160 arith peptide (8—24) was 10% of the signal obtained with
the one hand and 106 and 119 or 121 on the other, its cleakole native Blg while in terms of frequency only 37% of
age generates a fragment comprising two peptide fragmesgsa bound peptide (146-162). In addition, the fourth
(25-107) and (148-162) linked by a disulfide bridge. Comonospecific serum (S10) and the dispecific serum (S17)
sequently, to obtain every peptide devoid of interchaboth recognized peptide (108-145).
disulfide bridges and covering the entire amino acid se- Results Obtained Using Competitive Inhibition ELISA of
quence of Blg, it was necessary to hydrolyze both natilgE Binding to Immobilized BlgCompetitive inhibition
Blg and RCM-BIg. was performed using native Blg or RCM-Blg, unpurified

The peptides were identified as follows from the analyetal hydrolysates and finally purified peptides as competi-
ses of their amino acid composition (data not shown): Aors. Binding inhibition of specific IgE to Blg by increasing
corresponded to sequence 8-24 of Blgecérresponded to concentrations of various competitors was tested and results

22 Int Arch Allergy Immunol 1998;117:20-28 Sélo/Négroni/Créminon/Yvon/Peltre/Wal
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Fig. 1. HPLC profiles of purified CNBr-derived peptides from native Blg, i.e. peptides (8aR4nh( (108—-145)
(b) and RCM Bilg, i.e. peptides (25-10¢) @nd (146-162)d). The arrow indicates the retention time of native Blg.

were expressed as percent inhibition at an inhibitory cammunoreactivity. In contrast, CNBr digests inhibited the

centration of JuM. binding of the specific IgE to the native Blg to various ex-
The inhibition curves obtained with sera S2 and Si8ns. Inhibition of IgE binding capacity from serum S13

when using proteins and total CNBr digests as competitavas efficient whatever the competitor, whereas the CNBr

illustrate the two tendencies noted in the pattern of respodigests were not as efficient competitors as Blgs in inhibit-

es (fig. 3). In all cases, RCM-BIg was recognized by theg binding of specific anti-Blg IgE from serum S2.

sera, indicating that chemical treatment did not abolish the

Specificity of Anti-Blg IgE Using Int Arch Allergy Immunol 1998;117:20-28 23
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Table 1. Determinations of the specific IgE from allergic patients to Blg and CNBr peptides

Peptide Serum
S1 S2 S3 S4 S5 S6 S7T S8 S9 S10 S11 S12 S13 S14 S15 S16 S17  S18  S19

(8-24) 15 25 10 6 0 7 0 37 O 0 0 0 0 O 1 0 1 3
(108-145) 34 50 27 31 0 10 67 70 0 0O O 0 0 9 20 10 25
(146-162) 19 O 16 29 0 0 0 10 0 0 0 0 7 0 O 6 2 8 0
(25-107) 33 50 6 15 100 6 150 46 0 0 9 0 0 14 12 13 17 50
Native Blg 320 4 173 150 1 40 3 10 18 19 17 6 8 14 97 15 60 32

Binding of IgE from allergic patients to Blg and CNBr-peptides was measured by direct ELISA. Data represent the amoig df&anti-
present in the sera expressed as IU/ml. For each peptide, results are expressed as percent of the response to najivel Blgs Netsictable
using 4 control sera from non allergic patients and/or a control peptide (data not shown). Zera ohetaction limit (i.e. 0.1 U IgE/ml)

Table 2. Binding inhibition of specific anti-Blg IgE to immobi-
S - - lized Blg by 1uM Blg and CNBr peptides

Peptide Serum
S1 S2 S3 S4 S6 S8 S13 S18 S19

(8-24) 0O 0 34 0 6 26 28 6 0
(108-145) 12 8 28 30 57 16 32 6
(146-162) O 0O O O O 28 20 0 O
e d . (25-107) 2 3 36 38 10 22 37 0 10

Native Blg 7% 72 82 79 50 62 57 92 80

By reference to the inhibition curves obtained by competitive in-
hibition ELISA tests, the capacity of the competitor to inhibit the
" binding between the specific IgE present in the human sera and the
[ g coated protein was calculated for an inhibitor concentration of 1
1 nmol/ml. Values represent the percentage calculated as (1 — B/Bo)
X100 where B is the signal measured in the presenceMfdf in-
I hibitor and BO corresponds to the signal measured without any in-
hibitor. No value is given when an assay was not performed. No inhi-
" u bition was measured using a control peptide (data not shown). Zero
n- " ot indicates no significant binding inhibition, i.e. mean of the signal (B)
ho 0 ¥ < mean of the background signal measured with a Blg-unrelated con-
. e i trol peptide +3 standard deviation (n = 6).
TeooEe e
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. Table 2 gives the values of the inhibition of the binding

of specific IgE to immobilized Blg, measured for aNl
concentration of inhibitor, in 9 out of the 19 sera for which
Fig. 2. Blg and CNBr peptide binding capacity to IgE from allerenough volume was available. No inhibition was observed
gic patients measured by direct ELISA. Data represent the specifigh the control peptide. Marked inhibition (50-92% inhi-

IgE titer present in the sera expr.essed as a percentage of the antb n) was observed using native Blg, even if it was not al-
IgE response. The mean intensities of the responses are representéd as

horizontal bars. ways total. By itself, no peptide inhibited the binding of the
IgE to immobilized Blg as efficiently as the native protein.
With some sera (S1, S2, S6, S18, S19), the sum of inhibi-
tions due to the different fragments was lower than the inhi-
bition observed with the native Blg, indicating the existence

24 Int Arch Allergy Immunol 1998;117:20-28 Sélo/Négroni/Créminon/Yvon/Peltre/Wal
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Fig. 3. Competitive inhibition curves ob- . L
tained using various antigens (native Blg, __ f-’}':;..
RCM-BIg or peptides) as competitor of the £ aa
binding between the human IgE from two al- .
lergic patients (S2 and S13) and the coated 7 a...-f”
Blg. Data represent an inhibition percentage Z 42 )
calculated as 100—(16@B/B0) where B and K>
BO correspond to the measured absorbance in "y
the presence or absence of inhibitor, respec- o
tively. Using a control peptide, no inhibition . —
was measured in the two cases (data not _ gamr
shown).® = Native Blg is used as competi- o _5'2 )
tor; ® = RCM-Blg issued as competita®; = 21 11 =n 0 awar psaa
total CNBr hydrolysate of native Blg is used oMk | a

as competitorD = total CNBr hydrolysate of
RCM-BIg used as competitor.

of conformational epitope(s) involving most of the wholéhat structural features on CNBr fragments better mimic the
native protein. On the opposite, with other sera the inhilgensitizing Blg-derived peptides formed after digestive pro-
tion observed with the whole Blg can be obtained by adaiesses.

tion of the inhibitory action of each peptide. In some sera In keeping with the results noted with direct EIA, the
(i.e. S8, S13), this sum even largely exceeded the maximbest competitors were peptide (108-145) and (25-107)
inhibition observed with whole Blg, probably because afthich sometimes inhibited more than 30% of IgE binding
the presence in these sera of IgE antibodies exhibitingoaBlg (S3, S4, S8, S13, S18). Except for S3, S8, S13, the
higher affinity for the different fragments than for the wholpeptide (8—24) provoked no or weak inhibition of IgE bind-
protein. This may be due to a better availability of the epirg to Blg. Peptide (146—162) appeared to be the less effi-
topes for IgE when presented on peptides and/or to the feieint competitor. Finally, we noted that the serum IgE of

Specificity of Anti-Blg IgE Using Int Arch Allergy Immunol 1998;117:20-28 25
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each patient presented a specific pattern. For exampkdated. Total CNBr digests of native Blg and RCM-Blg
whilst peptide (146-162) was generally a poor inhibitor afere equally efficient in inhibiting human IgE binding to
IgE binding to Blg, it efficiently inhibited this binding in thecoated Blg. However, chemical cleavage of Blg directly af-
case of sera S8 and S13. fected its immunoreactivity towards specific human IgE in
different proportions depending on the patients. With some
sera, the total digests (either from native Blg or RCM-BIg)
Discussion were as efficient as the whole intact protein in inhibiting
specific IgE binding to coated Blg. With other sera, the
The direct ELISA tests used proved to be well adapt&ihding inhibitions obtained with the two total hydrolysates
for the quantitative determination of anti-Blg IgE, as alwere lower than those obtained using intact Blg. We there-
ready described [21]. As far as peptides were concerned,fae compared the sum of the IgE responses to CNBr pep-
have chosen to express their IgE-binding capacity as a pates with IgE responses to native Blg, and found that (1)
centage of the immunoreactivity of the whole intact protel@NBr-chemical cleavage of Blg completely suppressed
in order to permit valuable comparisons between the diffeecognition by specific anti-Blg IgE in 3 human sera (S9,
ent peptides as already described [23]. Moreover, comp&it2, S14); (2) for some sera (37%), the cleavage had no ef-
tive inhibition ELISA tests confirmed all the results andect, suggesting that the integrity of the epitopes was in-
tendancies obtained with the direct tests. During the coaticigded in the fragments; (3) In another group of sera (52%),
by passive adsorption, interactions between the allergedeaving the Blg lowered its immunoreactivity perhaps due
molecule (protein or peptide) and the plastic solid phasetofthe involvement of conformational epitopes in the bind-
the microtiter plate may occur which may induce somieg to antibodies, and (4) in the last group of sera (10%),
slight structural modifications on the immobilized allergergchemical cleavage enhanced protein immunoreactivity, sug-
such as partial unfolding and denaturation. This phgesting that cleavage allows the presentation of determi-
nomenon has already been observed and discussed [21]rsarats which were not necessarily accessible to the antibod-
can explain the difference in IgE affinity for the immobiies on the whole native protein. This might correspond to
lized allergen versus the same allergen in solution. It shoyldtients expressing antibodies to Blg fragments derived
be noticed that in food allergy, IgE seem to better recogniftem natural digestion processes. These findings confirm
coated (‘modified’) than soluble (‘native’) allergen sincehe results of Haddad et al. [7] who obtained positive RAST
inhibition of the binding of IgE to the immobilized allergertests towards Blg fragments whilst the same sera gave neg-
cannot always be totally inhibited by increasing concentrative results with the native protein. This again highlights
tions of the same allergen in solution. This may be duettee difficulty of using immunized animals to mimic human
the fact that sensitization occurs after processing of the psera.
tein particularly during the digestion and that the immune These experiments revealed similarities and differences
system is stimulated by modified or partially destructureaslith studies on mice by Takahashi et al. [25], rats by Huang
proteins or fragments. This phenomenon thus does not apal. [24], and rabbits by Otani et al. [18]. Takahashi et al.
pear as an artifact due to interactions with a hydropholjit5] described 4 fragments, 3 essentially within peptide
plastic adsorbent. Moreover very similar results have begb—107) and the 4th (3—4 times lower in intensity) within
obtained in anti-Blg IgE determination using hydrophilipeptide (146—162). This fits with the results of Huang et al.
adsorbent in classical RA8Bystem. [24] who demonstrated that the immunoreactivity was cor-
Our results show unambiguously that the RCM protenelated with peptide length. This observation is in agree-
was recognized by anti-Blg human IgE antibodies preseanent with our results but not with the results of Otani et al.
in the sera of allergic patients. Cleavage of the intrachd26] who found no immunoreactivity within peptide (8—24).
disulfide bounds within the Blg and consequently the likelJhese differences in antigen/allergen specificity between
loss of the conformation of the molecule had little effect amtibodies produced in various hyperimmunized/sensitized
its immunoreactivity. These findings are in agreement witdmimals might be due to species specificity, as pointed out
those of Huang et al. [24] concerning rat IgE, but contrasy Takahashi et al. [25]. In their study of whale sperm myo-
with the responses measured by these authors using raplobin in 3 strains of mice, Berzofsky et al. [27] concluded
IgG. that the antibody specificity depended on structural charac-
The immunoreactivity of the CNBr peptides in terms dkristics of the antigen, but was also controlled by host fac-
binding capacity to specific human IgE was evaluated byrs (e.g. immune response genes). So the use of an immu-
direct and competitive tests which appeared to be well coized animal antiserum may be critical in the study of

26 Int Arch Allergy Immunol 1998;117:20-28 Sélo/Négroni/Créminon/Yvon/Peltre/Wal



protein immunoreactivity, when performed in order to presequence described by Adams et al. [19]. This peptide, like
dict the diversity and specificity of the human IgE responpeptide (25-107), is sometimes better recognized than the
es of an allergic population. The difference in immunoreanative protein itself. This peptide is also the only peptide
tive determinants ofa-lactaloumin between sera fromrecognized by serum S10. The responses to peptide (8—24)
immunized animals and sera from allergic patients has algere as frequent as the responses to peptide (108—145), but
been suggested by Maynard et al. [23]. less intense. Otani et al. [28] first found this peptide to be
In the present study, 10% of the sera recognized then immunoreactive [28], but more recently they have de-
cleavage fragments better than the native protein and ourseribed it as immunoreactive, without providing data on the
sults clearly show that there are numerous epitopes on tlkative importance of the response [18]. Studies of smaller
Blg molecule and that antibodies from a single patient cpeptides will be required to precisely define Blg epitope
recognize more than one epitope (37% of the sera had dpreing and the relative importance of these epitopes. Such
cific IgE towards the four fragments). Accordingly, a studgn approach would contribute to the better characterization
using smaller Blg fragments covering the entire protein sa- allergic epitopes and of the structure-immunoreactivity
quence would be particularly interesting. relationship in food allergy mechanisms.
Direct and competitive EIA indicate that the big
(25-107) peptide retained a substantial proportion of the
IgE immunoreactivity of the whole protein. Serum S5 had Acknowledgements
IgE exclusively directed against this peptide. Indeed, this
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