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Abstract

Peach dlergy isthe most commnon form of IgE-mediated hypersensitivity to fresh fruitsin the
Mediterranean area. Its prevalence @n ke estimated to 10-40% ( Span andltaly) in pdlen dlergic
patients or even upto 7%% (in Israel) in fruit andor vegetable allergic individuds. Peach dlergy is
rarely observed as anisolated dlergy, and most patients present with some other food @ inhdant
(mainly pallen) all ergies. The foods most frequently associated are other members of the Rosaceae
family, such asappde and pear (Pomoideae subfamily), and apicot, cherry and gum (Prunddeae
subfamily). According to clinical observations, apde all ergy is the most frequent food dl ergy associated
to peach dlergy.

As regards sensiti zation to fruits of the Rosaceae family, some differences are evdent in popuations
from northern Europe and southern Europe. Rosaceae fruit allergy (typically apde) linked to birch
pallinosisin nahern Europe is mainly due to cross reactive lgE induced by Bet v 1 (the major birch
pallen dlergen). In contrast, Rosaceae fruit all ergy (typically peach) in southern Europe nat linked to
birch pdlenisa“truefood dlergy” in which sensitization andreactions are induced by stable fruit
allergens auch aslipid-transfer proteins (LTPS).

The spedrum of symptoms ranges from local symptoms (e.g. oral all ergy syndrome, contact urticaria) to
systemic symptoms including anaplylaxis (e.g. urticaria, angoedema, gastrointestinal andrespiratory
symptoms). Systemic symptoms are more frequently observed in paients who react to the ingestion o
peach pup o canned peach, andin thase allergic to peach withou padlinosis. Usually the all ergenic
patency of peach ped (skin) is higher thanthat of peach pup (flesh) in peach dlergic subjeds. Two
patient subgroups (80% with and 206 withou palli nosis) have been reported in peach dlergy. Peach
allergic patients with associated pdlinosis are more predisposed to experiencing asthma than pdlinosic
patients non-allergic to peach. Although aderse reactionsto canred peach o in vitro IgE-binding to
comnercial peach juices and redars have been reported, the diagnastic accuracy is highly dependent on
the qudity of extracts used in testing procedures. Skin tests (prick- to -prick tests) with fresh fruits are
highly sensitive diagnastic toals as confirmed by oral chall enges.

Pru p 3 the major allergen from peach, isa 9-kDa dlergen belongng to the family of li pid-transfer
proteins (LTP) which has been proven to be aossreactiveto hanologous proteins bath in Rosaceae
fruitsandin ather plant derived foods. Other IgE-binding proteins have been reported: Profilin (Bet v 2
homologous), Bet v 1 hanologous protein, and Crossreactive Carbohydrate Determinarts (CCD) of
proteins >30 kDa.

The all ergenicity of peach juices and redars could orly be reduced by lyepeding d fruits and
ultrafiltration o juices, respedivdy. These findings auggest a marked resistance of the major peach
allergen Pru p 3to bah phendoxidase activity and teat treatment. Furthermore, Pru p 3 ha recently
been proven to beresistant against pepsin dgestion.



The present data coll edion reviews detail ed information onthe prevalence and symptoms of peach
allergy aswell asdiagnagtic features, sensiti zation paterns, andthe occurrence of crossreactivitiesin
tabdar form. (Internet Symposium on Food All ergens 200Q 2(4):185-201)
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1 Prevalenceof Peach Allergy
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It is difficult to do an estimation of prevalence of peach al ergy due to differences in study populations (latex all ergy, pollen
alergy, foad allergy, fruit allergy, etc.), differencesin dietary habits or geographical areas (northen or southern Europe) or
differencesin diagnostic procedures. Prevalence data ae based on different diagnostic procedures. Whil e the preval ence of
sensiti zation can be etimated by SPT, RAST, and immunoblot, a clinical relevant sensiti zation (all ergy) is evaluated by

convincing history or food chall enge tests (ideally by DBPCFC).

1.1 General Population

Country / Subjeds

Allergy / Sensitization

References

Spain, Basque Country

(study period 199293)

2216randomly seleded subjeds, age of 10-40 years

Pollen 11%

Rosaceae fruits and/or nuts 1%
(questionnaire)

Azpiri et al. 1999

1.2 Subjedswith Atopic or Other Diseases

(no pallen alergy)
¢) 25 mtients with pollen allergy

Country / Subjeds Allergy / Sensitization References
France Paris clinical symptoms SPT

a) 24 petients with latex and pollen a) peach in 8% and 46%

allergy b) peach  in5% and 21%

b) 20 patients with latex all ergy ¢) peach in 32% and 69% Levy et al. 2000

169 gasspollen all ergic patients (age of
9-54 years, mean 27.9)

peach 2.4% (MAST)
peach 3.0% (clinical history)

(no latex all ergy)

Germany peach 13% (RAST)

136latex alergic patients peach 9% (sl f-reported) Brehler et al. 1997
Italy, Ferrara peach 3.6% (SPT)

Boccafogli et al. 1994

Italy, Genoa
132 pollen and foad sensiti ve patients

peach 29% (self-reported)

Troise d al. 1992

[taly, Milan
262fruit and/or vegetable all ergic
patients

peach 40% (clinical history)

Ortolani et al. 1988

[taly, Milan
100fruit and/or vegetable all ergic
patients

peach 30% (clinical history)

Ortolani et al. 1989

[taly, Milan
202 with chronic urticaria and suspeded
food all ergy

peach 2.0% (DBPCFC)

Pigatto & Valsecdi 2000

Israel, Tel-Aviv
112 mtients with food all ergy (onset
after 10 years of age)

peach 80% (SPT, n=108)
peach 75% (food chall enge, n=71)

Kivity et al. 1994

Netherlands, Rotterdam
79treepollen allergic patients

peach 77%, 17%, and 2%
(SPT, RAST, and case history)

de Groat et al. 1996

Spain, Madrid
355foad alergic children (study period
198991)

peach 8.7% (SPT, RAST)

Crespo et al. 1995

Spain, Madrid
29 dant-derived foad al ergic patients

peach 45% (SPT)

Diez-Gomez et al. 1999
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Spain, Madrid
95 mllen all ergic patients

peach 26% (skin test)
peach 12% (oral chall enge test)
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Cuesta-Herranz et al. 2000

Spain, Salamanca
57 fruit all ergic patients (age of 6-56
years, mean 21.5)

peach 32% (clinical history)

GarciaOrtiz et al. 1998

Sweden, Halmstad/ Malmo

a) 380hirch pollen allergic patients
b) 103 mtients without birch pollen
alergy

a) peach 34%
b) peach 5%
(questionnaire)

Erikson et al. 1982

Switzerland, Vaudois
111 mtients with pollen- associated food
alergy

peach 55% (RAST)

Bircher et al. 1994

Switzerland, Zurich
402foad allergic adults

peach 1% (clinical history, diagnostic tests)

Woithrich 1993

Switzerland, Zurich
383foad al ergic patients (study period
199094)

peach 10% (clinical history, diagnostic tests)

Etesamifar & Withrich 1998

UK, Manchester

90 patients expierenced anaphylactic
reactions to foods (study period 1994
1996

peach 1% (suspeded cause of patients worst
reaction)

Pumphrey & Stanworth 1996

USA, Boston, MA
279 adults with exercise- induced
anaphylaxis (study period 1980398)

peach 5%
(reported trigger)

Shadick et al. 1999

USA, Long Beach, CA
137 mtients with latex all ergy

peach 4% (convincing history of posshle IgE
mediated symptoms occurring within 60 minutes
of ingestion)

Kim & Hussain 1999

USA, Memphis, TN
89 matients with foad- induced

0,

; . petal.
anaphylaxis (age of 12-75 years, study amond or peach 5.6% Kemp et al. 1995
period 197892)

1.3 Prevalenceof Associated Allergies
Country / Subjeds Sendtization / Allergy References
peach 81% walnut 51%
apple 43% hazelnut 41%
France, Italy, Netherlands apricot 30% peanut 24%
37 petients with Rosaceae allergy and | Cherry 24% (self reported) Asero et al. 2000
positive SPT to lipid-transfer protein | PIUM 22% e
enriched extracts (plum / peach ped) ~ |@mond 19%
pear 16%
(clinical history)
apricot 32%
cherry 53%
Italy, Milan plum 42%

19 chall enge positi ve peach al ergic
patients

(open oral food chall enge)
birch pollen 37%
grasspallen 68%
(clinical history)

Pastorello et al. 1994

Spain, Madrid and Toledo
16 peach al ergic patients

apple 81%
pear 56%
(clincal history)

van Ree ¢ al. 1995
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*significant difference

Clinical history and a) b)
SPT and/or RAST
peach 91% |100%
apple 91% |68%

Spain, Madrid and Toledo per 27% |55%

Patients with all ergy to Rosaceae fruits che.rry 36% [27%

a) 11 without polli nosis apricot 18% [23% || cornandez-Rivas et al. 1997

g)nga;n a}gﬁ 26 ye_arsgd o plum 36% [23%

with associated polli nosis o

(Mean age 22 years) strawberry - 14%
amond 9% |14%
melon, watermel on, cucumber 0% |50%
nuts and seeds 50% |5%
various plant foods 18% |41%

. . pollen 81%
7S(|?a1 n’hl\gl?dr!d . mites, cat, dog, fungi 36% Cuesta-Herranz et al. 1998
peach all ergic patients (SPT)

SPT to pollen a) b)
Cynodon Lolium, Phleum, 83-95%|(87-98%
Phragmites, Secalle
Corylus, Olea 75-83%(80-82%
Betula* 61% |45%
Fraxinus® 86% |65%
Popuus* 93% |35%

Spain, Madrid P. persica*, P. amygddus* 86% |[18%

a) 57 peach and pollen allergic patients |Y!MUs* 81% |19% ||Cuesta-Herranz et al. 1999

b) 95 pollen allergic patients (control)  |Ambrosia* 61% [24%
Artemisia* 7% |30%
Chenopodum* 7%  [50%
Parietaria 40% |3
Plantago 2% |64%
Sdsola* 70% |53%
Taraxacunv 63% [37%

Spain, Madrid

a) 28 patients with positive SPT and/or
spedfic IgE to ane or more fruits of the
Rosaceae family

b) 22 matients of @) with confirmed
alergy

a) Reactionsto

b) Reactionsto

peach 7%
apple 21%
apricot 18%
plum 14%
amond 3.6%

pear 3.6%
strawberry 3.6%

1 fruit (peach) in

54%

2 fruitsin 26%
3fruitsin 9%
4 fruitsin 5%
6 fruitsin 5%

nutsin 41%

(DBPCFC or convincing episode of anaphylaxis)

Rodriguez et al. 2000

Spain, Salamanca
18 peach al ergic patients

latex 94% (SPT and/or RAST)

latex 18% (clinical history)

GarciaOrtiz et al. 1998
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2 Symptoms of Peach Allergy

Symptoms & Case Reports

References

systemic reactions
anaphylaxis (4, 6, 7, 9, 10, 11, 13, 14, 15, 18, 19), exercise-induced
anaphylaxis (17), hypotension (12)

cutaneous symptoms

angioedema (3, 12, 13, 15, 16), eydlid angioedema (5), generalized pruritus
(10), atopic dermatitis (3), contact urticaria (1, 9, 11, 12, 14, 18), urticaria (3,
12, 14, 15, 16, 18), generalized urticaria (8, 11)

gastrointestinal symptoms

diarrhea (15), glottis edema (15, 16), tongue edema (16), lip angioedema (5),
vomiting (15, 16), oral alergy syndrome* (5, 9, 11, 13, 14, 15, 18),
oropharyngeal symptoms (8), in general / not spedfied (8, 9, 11, 12, 14, 18)

respiratory symptoms
alergic rhinitis (12, 13), asthma (12, 16, 18), dyspnea (12), polli nosis (2)

* symptoms, which could be involved in oral all ergy syndrome: local
symptoms asintra-oral and li p-irritation, angioedema and systemic symptoms
as rhino-conjunctivitis, urticaria-angioedema, asthma, and anaphylaxis (4)

(1) Lombardi et al. 1983

(2) Tsukioka et al. 1985

(3) Malet et al. 1988

(4) Ortolani et al. 1988

(5) Ortolani et a. 1989

(6) Guillet & Guill et 1993

(7) Kivity et al. 1994

(8) Pastorello et al. 1994

(9) van Ree ¢ al. 1995

(10) Weiss& Halsey 1996

(12) Fernandez-Rivas et al. 1997

(12) Cuesta-Herranz et al. 1998, 199&
(13) GarciaOrtiz et al. 1998

(14) Fernandez-Rivas & Cuevas 1999
(15) Pastorello et a. 1999

(16) Sdnchez-Monge @ al. 1999

(17) Shadick et al. 1999

(18) Aszro et a. 2000

(19) Rodriguez et al. 2000

Percentage of Reactions

Symptoms/ Ref. @ @ 13 @ |5
Systemic symptoms 18% |44% |40% |26%
Anaphylaxis 13% |30% 23%
Anaphylactic shock 10%

Hypotension 3%
Cutaneous 11%
Angio-oedema 1%
Contact urticaria 56% |50% |61%
Urticaria 20% |20% |23%

Oral dlergy syndrome  |79% |69% |70% |86% 5%
Gastrointestinal 12% 10% |4.5%
Respiratory

Asthma *

Dyspnoe 4%

No. of patients 104 |16 10 70 22

(1) peach allergic patients

(2) peach all ergic patients with pollen all ergy

(3) peach all ergic patients without related polli nosis

(4) peach allergic patients. * 54% systemic symptomsin non- pollen allergic
patients; percentage of asthma in peach and poll en all ergic patients (73%)
higher than in pollen all ergic patients without peach all ergy (48%)

(5) peach all ergic patients (DBPCFC or convincing episode of anaphylaxis)

(1) Ortolani et al. 1988

(2) van Ree ¢ al. 1995

(3) Fernandez-Rivas et al. 1997
(4) Cuesta-Herranz et al. 199&
(5) Rodriguez et a. 2000

Onset of Symptoms

Onset of symptoms within 1 h after ingestion (10 peach all ergic patients) (1)
Immediate onset of local symptoms (oral all ergy syndrome, contact urticaria),
onset of systemic symptoms within 30 min (2)

(1) Fernandez-Rivas et al. 1997
(2) Cuesta-Herranz et al. 199&
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Age at Onset of Peach Allergy

Age at onset ranged from 1 to 28 years (mean 12 +/- 7 years) in 70 peach
alergic patients (4 to 43 years of age) (1)

(1) Cuesta-Herranz et al. 199&

Threshold for Elicitation of Symptoms

Quantities of <10 mg of peach induced al ergic symptoms in 66% of 65 peach
alergic patients with positive SPT, in 9% symptoms were induced only after
eating a whole peach (blinded / open challenge) (1)

Amounts of 4 gto 8 g peach (estimated protein dose: 32 - 64 mg) induced
ohjedive symptoms in the majority of 21 peach all ergic patients, all patients
reported subjedive symptoms after ingestion of 500mg (open chall enge) (2)

(1) Kivity et al. 1994
(2) Pastorello et al. 1994

3 Diagnostic Features of Peach Allergy

Parameters/ Subjeds

Outcome

References

Gender of Patients

(1) 33 peach dlergic patients
(>14 years of age)

(2) 70 peach alergic patients
(4 to 43 years of age)

(3) 15 peach dlergic patients
(17 to 52 years of age)

(1) 55% of patients without associated polli nosis
were male, and 50% of patients with associated
polli nosis were male and female, respedively

(2) 51% female and 49% male, 69% of peach and
non- pollen all ergic patients were female

(3) 80% of patients were female

(1) Fernandez-Rivas et al. 1997
(2) Cuesta-Herranz et al. 199&
(3) Pastorello et al. 1999

Primary Sensiti zation (pallen)
57 peach and poll en al ergic patients

Primary all ergy to pollen in 49%, to peach in 35%,
and to peach and pollen (onset in the same year) in
16%

Cuesta-Herranz et al. 199&

Primary Sensiti zation (latex)
57 fruit allergic patients

In al patients, clinical symptoms of fruit all ergy
precaded latex al ergy, fruits mostly associated to
latex sensiti zation: melon, peach, and banana

GarciaOrtiz et al. 1998

Histamine Release (HR)
40 birch pallen-all ergic patients
a) with and b) without fruit allergy

Dose-dependent HR in bath groups:

apple ped = apple pulp > peach = cherry

(to significant higher extent of HR in b)
significant increase of basophil sensitivity to birch
pollen in group b)

Kleine-Tebbe ¢ al. 1992

IgE and Clinical Relevance
12 latex all ergic patients with self-
reported peach intolerance

Peach spedfic IgE (RAST):
Sensitivity 8.3%
Spedficity 87%

Brehler et al. 1997

SPT, IgE, HR and Clinical
Relevance
25 peach dl ergic patients

Concordance between clinical history and
a) skin tests 78%

b) RAST 82%

¢) histamine release 74%

Concordance between skin tests and

a) RAST 82%

b) histamine release 88%

Malet et al. 1988

SPT, IgE and Clinical
Relevance
peach al ergic patients

Positivity in SPT:

a) Fresh food 88% (n=76)

b) Commercial extract 11% (n=91)
Positivity in RAST: 59% (n=32)

Ortolani et al. 1988

SPT, Fresh Food and

Commercial Extracts
22 mtients with clinical history of
peach allergy

Positivity in SPT:
Fresh food (prick-to-prick test) 59%
Commercial extract 14%

Ortolani et al. 1989

SPT and Clinical Relevance
79 mtients with treepalli nosis

Concordance between SPT and clinical history of
peach alergy in 52%

de Groat et al. 1996
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Oral Challenge and Clinical
Relevance
23 peach dlergic patients

Concordance between clinical history and oral food
challenge in 83%, while RAST and SPT to peach
were all positive

Pastorello et al. 1994

SPT, IgE, and DBPCFC
34 mtients with suspeded all ergy to
fruits of the Rosaceae family

o Concordance
Peach Positivity with DBPCEC*
SPT 71% 92%
RAST 68% 96%
PBPCFC 65% i

* or convincing episode of anaphylaxis

Rodriguez et al. 2000

Use Test, Contact Urticaria
5 patients who reported contact
urticaria to peach

Usetest: patients were asked to handle the fruit for
5 minutes and they were observed for the foll owing
60 minutes. The use test was positivein al 5
patients

Fernandez-Rivas et al. 1997

Rub Test, Contact Urticaria
10 peach all ergic patients without
oral allergy syndrome

Diagnosis of contact urticaria in patients with
negative open oral chall enge by rubhing with peach
on patient's forearm for 30 s, examination after 15
min

Cuesta-Herranz et al. 199&

Prick-to-Prick, SPT, Extracts
70 peach dlergic patients

195 control subjeds (pollen alergic
and non atopic subjeds)

Sensitivity of prick-to-prick test with fresh peach
and SPT:

a) fresh peach (prick-to-prick test) 100%

b) 1 commercial extrat 74%

¢) 3 commercial extracts 4.3-13%

d) peach ped extract 100%6*

* with standardized food biologic activity
(according to prick-to-prick test referencewith
fresh peach)

Cuesta-Herranz et al. 1998

SPT, Commercial Extracts,
Stable Allergens

7 positi ve reactions to commercial peach extract

i : i (SPT) in 133 peach all ergic patients from which 22 [Asero 1999

298 mtients with OAS after eating | yere positive to commercial plum extract

of fruits (Rosaceae) and /or nuts

4 Therapy of Peach Allergy

Treatment * Outcome References
Asssanent of food all ergy after treatment (self-

TreePollen Immunotherapy reported):

72 children with birch polli nosis (age of 6- improved |unchanged |worse

16 years), prevalence of adverse reactionsto

peach before immunotherapy 46% a) (n=19) |37 A2% 21%

I. subcutaneous immunotherapy for 3years |b) (n=20) |55% 30% 15% Moller 1989

with @) birch pollen preparation or b) a — o 0 0

mixture of birch, alder, and hazel pallen ©) (n=14) 21% 64% 196

II. oral immunoctherapy for 10 months with d) (=14 14% 86% 0%

capsule

¢) birch pallen preparation or d) placebo

no significant more deaease in birch pollen

immunotherapy

immunotherapies as compared to placebo aal

Oral Desensiti zation
1 peach allergic patient

peach approximately twice a week)

A dil uted food extract foll owed by increased pure food
was administered foll owing a standardized protocol, at
the beginning pretreatment with oral sodium
cromoglycate, length of therapy 3-7 months, after
therapy peach was tolerated (maintenance dose: eating

Nucera et al. 2000

* Studies may be experimental, unproved, or controversial. Please noticethe disclaimer !
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5 Composition of Peach

5.1 Digtribution of Nutrients (fresh fruit)

For other peach products see USDA Nutrient Database

Nutrients. Content per 100 g

Energy 177 K (42 kecal)
Water 87.5 g

Protein 0.8 g

Lipid 01 g
Carbohydrate 8.9 g
Organic acids 0.6 g
Fiber 1.7 g

Minerals 0.5 g

Minerals

Sodium 1 mg
Potassum 205mg
Magnesium 9 mg
Calcium 8 mg
Manganese 110 ug
Iron 480g
Copper 50 pg
Zinc 20 ug
Phosphorus 25 mg
Chloride 3 mg

Fluoride 20 ug
lodine 1 ug

Selenium traces

Vitamins

Carotin 440ug
Vitamin B1 27ug
Vitamin B2 50ug
Nicotinamide 850 ug
Pantothenic acid 140ug
Vitamin B6 25ug
Biotin 2 ug

Folic acid 3ug

Vitamin C 10 mg

Amino Acids
Arg 17mg
His 17 mg
llel3mg
Leu 30mg
Lys30mg
Met 30 mg
Phe 18 mg

Thr 25mg
Trp 5mg

Tyr 20mg
Va 40mg

Carbohydrates
Glucose 1030mg
Fructose 1230mg
Sucrose 5720mg
Sorbitol 890mg

Lipids

Palmitic acid 10mg
Stearic acid traces
Oleic acid 30mg
Linolic acid 40mg
Linoleic acid traces

Others
Malic acid 330mg
Citric acid 240mg

Oxalicacid O
Salicylic acid 580ug

Reference Deutsche Forschungsanstalt fr Lebensmittelchemie, Garching bei Miinchen (ed), Der kleine " Souci-Fachmann-
Kraut" Lebensmitteltabelle fir die Praxis, WVG, Stuttgart 1991

6 Allergens of Peach

Proteins/ Glycoproteins

Allergen Nomenclature

References

Lipid-transfer Protein [9 kDa]

Prup3

Pastorello et al. 1999
Sanchez-Monge & al. 1999

Peach Profili n [10-14 kKDa]

van Ree ¢ al. 1992 1995

Major Allergen: 8-10 kDa
Minor Allergens. 40-43, 58, 66, and 70 KDa

Lleonart et al. 1992

Allergens: 13, 14, 17, 20, 48, 50, and 70 KDa

Pastorello et al. 1994
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6.1 Sensitization to Peach Allergens

Country / Subjeds Senditization to References
Italy, Netherlands O _
VST oy radel o |(RAS P T Aszoeld. 2000
enriched extracts (plum / peach ped)

Allergen |a) +b) a) b)

70 kDa in 29% 43% 0%

50 kDa in 24% 36% 0%
Italy, Milan 48 kKDa in 29% 43% 0%
21 peach allergic patients 20 kDa in 43% 64% 0% Pastordll o et al. 1994
a) 14 with birch pollen sengitivity 17 kDa in 19% 29% 0%
b) 7 without birch pall en sensitivity 14 kDa in57% 86% 0%

13 kDa* in 90% 86% 100%

*probably Pru p 3
(SDS-PAGE / immunobiot)

Spain, Madrid
16 peach all ergic patients with grass
pallinosis

Profili n from ryegrass 75%

(RAST)

van Ree ¢ al. 1995

Spain, Madrid
10 apple and peach allergic patients

Pru p 3in 100% (SDS-PAGE / immunobiot)

Sanchez-Monge & al. 1999
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6.2 Properties of Lipid-transfer Protein (Pru p 3)

6.2.1 Moleaular Biological Properties
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Lipid-transfer Protein

References

Allergen Nomenclature Pru p 3

(1) Larsen & Lowenstein 2000

Moleaular Mass
SDS-PAGE: 13 kDa (2), 9 kDa (1)
MALDI-MS: 9138Da (2)

(1) Pastorello et al. 1999
(2) Sanchez-Monge d al. 1999

Isoeledric Point
calculated: pl 9.25 (1)
|EF-PAGE: pl > 9 kDa (1)

(1) Pastorello et al. 1999

Amino Acid Sequence, RNA, and cDNA

Prup 3 @
SWISSPROT: P81402
GenBank: GI:3287877
Amino Acids 91 aa
MRNA

cDNA

N-terminus: aal-22 (2): ITXGQVSS3 APXIPYVRGGGA

(1) Pastorello et al. 1999
(2) Sanchez-Monge d al. 1999

Posttrandational Modifications

Glycosylation:
no detecion of carbohydrate moietiesin SDS-PAGE with periodic acid-

Schiff staining (1)

(1) Pastorello et al. 1999

Biological Function

Lipid-transfer proteins are involved in plant defense mechanisms and
probably participate in formation of extracdl ular li pophili ¢ substances
(cutin, wax) (1)

(1) Sanchez-Monge « al. 1999

Sequence Homology

Lipid-transfer protein from apricot: 94% aaidentity to N-terminal
sequence (3)

Lipid-transfer protein from apple: 86% aaidentity to N-terminal
sequence (2)

Lipid-transfer proteins from rice, maize, tomato, and spinach: average
65% aaidentity to N-terminus (1)

(1) Pastorello et al. 1999

(2) Sanchez-Monge d al. 1999
(3) Pastorello et al. 2000

6.2.2 Allergenic Properties

Lipid-transfer Protein

References

Frequency of Sensitization
IgE-binding to Pru p 3in 86% to 100 of patients (1)

(1) seeb.1 Sensitizaion to Peach

Allergens
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7 Isolation & Preparation
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Extract / Purified
Allergens

M ethods

References

Protein extract from pulp
and ped

Either skin or pulp crushed at 4°C in Tris-HCI pH 7
(containing NaCl and phenylmethylsulfonyl fluoride*)

Lleonart et al. 1992

followed by filtration, centrifugation, dialysis, sterile
filtration, and freezing

Protein extract from peds

Homogenization and extraction of pedsin potassum
phosphate buffer pH 7 (containing polyvinylpyrrolidone,

(1) Pastorello et al. 1994

EDTA, diethyldithiocarbamic acid, and sodium azde),

(2) Cuesta-Herranz et al. 199%

centrifugation and dalysis (1, 2, 3) foll owed by

(3) Fernandez-Rivas & Cuevas 1999

sterili zaion filtration and freeze drying (2)

Fractionated extracts from
ped and pup

Enhanced protein contents of crude extracts from peach,
apple and pear oltained by anion- exchange

Martinez et al. 1997

chromatography (Q-Sepharose wlumn)

9-kDa dlergen (Prup 3

Isolation and purification from fresh peach ped extract
by cation exchange dromatography (Resource S column)
with sodium acetate buffer (pH 5) applying salt gradient,

Pastorello et al. 1999

followed by SEC (Superdex 75 column) with sodium
acetate / sodium chloride buffer (pH 5)

9-kDa dlergen (Prup 3

Defatting crude peach extract, fractionation and isolation

Sanchez-Monge d al. 1999

of Pru p 3by RP-HPLC

Gel permeation chromatography (Superdex 75) of crude

9-kDa dlergen (Pru p 3 | peach ped extract with PBS buffer, fractions containing | Asero et al. 2000
exclusively Pru p 3were poded and dalyzed

* protease inhibitor

8 CrossReactivities

CrossReacting Subjeds/ Methods References

Allergens

Peach: (peds, pulps)
peach peds and pups

Peach all ergic patients: High cross reactivity between peds
and pups, alergenic potencies: peds > pulps (RAST
inhibiti on)

Fernandez-Rivas & Cuevas
1999

Peach: (fruits)
significant associations to:
apricot, cherry, and plum*

262fruit and/or vegetable all ergic patients
(clinical history, SPT, RAST)

Ortolani et al. 1988

Peach: (fruits, padlen)

birch and grasspollen

apricot, cherry, and gdum and

3 peach all ergic patients: partial / complete inhibition of IgE
binding to peach all ergens by apricot, cherry and plum
extracts, inhibition of 14 kDa peach alergen and no
inhibition of 13 kDa dl ergen by birch and grasspollen
(immunob ot inhibiti on)

Pastorello et al. 1994

Peach: (fruits, pollen)
a) apple, pear, mugwort
pollen

b) ryegrassprofilin *

a) Patients all ergic to Rosaceae fruits:

Allergenic potencies. peach > apple > pear;
Crossreactivity with mugwort pollen, but not with birch or
ryegrasspollen (RAST inhibition)

b) Crossreactivity in patients with fruit and poll en al ergy,
no crossreactivity to profili n in peach all ergic patients
without palli nosis (RAST, histamine rel ease)*

Fernandez-Rivas et al. 1997

Peach: (fruits)

p3

apricot (9 kDa dlergen), Pru

10 petients with apricot and peach all ergy (poded serum):
complete inhibiti on of IgE binding to 9 kDa aoricot all ergen
by Pru p 3(immunobot inhibiti on)

Pastorell o et al. 2000
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Peach: (fruits, nuts, cereals)

21 mtients with Rosaceae al ergy and positive SPT to peach
ped extract: mean percentage of inhibition of IgE binding to
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transfer protein), Pru p 3

carrot (RAST inhibition)

apple, walnut, hazeinut, Pru p 3by apple 74%, walnut 57%, hazelnut 51%, peanut Aseroet dl. 2000
peanut, maize, and rice 71%, maize 71%, and rice 67% (EAST inhibiti on)

extracts, Pru p 3

Peach: (vegetables) 1 patient: up to appr. 85% inhibiti on of IgE binding to

carrot (recombinant li pid- natural Pru p 3by recombinant lipid-transfer protein from Asero et al. 2000

Peach: (pdlen)
birch pollen *

Correlation between hirch pallen al ergy and peach
hypersensitivity (1129adults with bronchial asthma and/or
alergic rhinitis, questionaire)

Erikson 1978

Peach: (pdlen)

a) grasspollen (Lolium
perenne)

b) profili n (Lolium perenne)
¢) carbohydrate moieties
(Lolium perenne)

a) 75% average inhibiti on of IgE binding to peach extract by
grasspollen (Lolium perenne) in 10 of 11 patients (RAST
inhibiti on)

b) 28% deaease of IgE binding to peach extract from anti-
profili n- IgE-depleted serum (RAST)

¢) >40% inhibiti on of IgE binding to peach extract by
carbohydrate moietiesin 1 patient (proteinase K digested
grasspallen extract, RAST inhibiti on)

van Ree ¢ al. 1995

Peach: (pdlen)
grass treg and weed pollen

a) Maximal inhibition of IgE binding to peach ped all ergens
by Artemisia 68%, Corylus 57%, Phleum 57%, Betula 55%,
and Prunus 41% (peach 80%) (RAST inhibiti on)

b) Inhibition of IgE binding by peach extract to pollen
alergens. Artemisia vulgaris (16-27 kDa, 41-106 KDa),
Betula adba (16-96 kDa), Corylus avdlana(16-22 kDa, 98-
132 KDa), and P. amygddus (17-143 KDa) (immunohbl ot
inhibiti on)

Cuesta-Herranz et al. 1999

Peach: (pdlen)
birch pollen alergen 35 kDa
and Betv 1

2 Serafrom birch poll en all ergic patients reactive to 35 kDa
alergen: 86% and 6% inhibiti on of IgE binding to peach
extract by birch pallen extract, 68% and 58% by 35 kDa
birch allergen, and 226 and 20% by Bet v 1 from birch
pollen (EAST inhibition)

Wl hausen et al. 1996

Peach: (pdlen)

birch pollen, rBet v 1, rBet v
2 (profilin), timothy grass
pollen extract;

21 ptients with clinical
relevant all ergy to pollen and
plant-derived food

Mixture of rBet v 1 and rBet v 2 inhibited IgE-binding to 10-
14 kDa (profilin related) and 17-21 kDa (Bet v 1 related)
peach al ergens, timothy grasspoll en inhibited |gE-binding
t010-14 kDa and 30-100 KDa dl ergens from peach
(immunohlot inhibiti on);

60% (18-100%) inhibiti on of IgE-binding to peach extractby
amixture of rBet v 1 and rBet v 2 and 100% by a mixture of
rBet v1, rBet v 2, and timothy poll en extract (4 sera) (RAST
inhibiti on)

Kazemi-Shiraz et al. 2000

Peach: (pdlen)
birch pollen, Bet v 1*

90 sera with spedfic IgE against Bet v 1 (>1 IU/ml) and
without significant levels of IgE against Bet v 2 (profili n):
Spedfic IgE (>0.5 1U/ml) to apple in 64%, cherry 33%,
peach 27%, and pear 16%; al serawith IgE against cherry,
peach, or pear had spedfic IgE against apple (RAST)

van Ree ¢ al. 2000

Peach: (latex)
latex

1 latex sensitized patient with all ergy to stone fruits:
inhibition of IgE binding by peach extract to latex all ergens
(RAST inhibiti on)

Weiss& Halsey 1996

Peach: (latex)
latex

5 latex all ergic patients with peach sensitivity: 50-100%
(mean 90%) inhibiti on of IgE binding to peach all ergens by
latex extract (RAST inhibition)

Brehler et al. 1997

* multi ple sensitization (not proven by inhibiti on-tests)
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9 Stability of Peach Allergens and Food Processng

Treatment

Effeds

References

Peach Juice/ Nedar
(heat)

heat treatment at 121°C for
10and 30min

No changein all ergenicity of major peach allergen (SDS-
PAGE immunohlot)

Brenna et al. 2000

Peach Juice/ Nedar
(enzymatic hydrolysis)
treatment with 2 different
acidic proteinases

Detedion of major peach all ergen even after 60 min of
reaction time (SDS-PAGE immunohlot)

Brenna et al. 2000

Peach Extract (enzymatic
hydrolysis)

pepsin treatment (pH 2, up to
1h)

a) Detedion with a serum reactiveto Bet v 1 - related
structures in peach: almost complete lossof I1gE- reactivity
within seconds of digestion (RAST); lossof inhibitory
potency after 1 h of pepsin digestion (RAST inhibiti on)

b) Detedion with a serum not reactive to kirch pollen related
peach al ergens. IgE- reactivity resistant to digestion for 1 h
(RAST); unchanged inhibitory potency after 1 h of pepsin
digestion (RAST inhibition)

Asero et al. 2000
van Ree ¢ al. 2000

Peach (lyepeding)
chemical lye peding of fruits

Deaease of major peach all ergen (SDS-PAGE immunohlot)

Brenna et al. 2000

Peach Juice
(ultrafiltration)
ultrafiltration of juice (cutoff
membranes)

Deaease of major peach all ergen (SDS-PAGE immunohlot)

Brenna et al. 2000

10Allergen Sources

Reported Adverse Reactions

References

Food/ Food addtives
After ingestion of fresh fruits (1)

(1) see2 Symptoms of Peach
Allergy

Ped vs. Pulp
86% reactive to goen oral challenge with unpeded peach (n=70), 68% reactive to
peded peach (pulp) (N=56) (peach allergic patients)

Cuesta-Herranz et al. 199&

Ped vs. Pulp
Higher frequency of reactions to peach pedsand pup than to pulp only (peach
alergic patients)

Fernandez-Rivas & Cuevas 1999

Fresh Fruit (canred peach tolerance)
Anaphylactic reactions to fresh peach in a 32 year old woman with toleranceto
canned peach products

Weiss& Halsey 1996

Canned Products

Symptoms to peach juicein 37%, to peach in syrupin 28%, and to peach jam in 24%
of 57 peach al ergic patients (questionnaire), symptoms to peach juice more frequent
in pulp alergic patients (50%) than in non-pulp all ergic patients (6%) (pulp
challenge, SPT)

Cuesta-Herranz et al. 199&

198




Allergensin Peach Products |Results References

Peach SPT HR
Fruit, Pulp, and Skin Extract 68% 57%
Allergenicity in 102 matients with Entire fruit 67% 55% Amat Par et al. 1990
allergy to dried fruits (in 48% Pulp 60% 54% M )
clinical history of peach aller
yop ¥ xin 57% 52%

Peach EAST EAST class>/=2

Ped vs. Pulp ' Pulp 52% 17% Lleonart et al. 1992
48 peach all ergic patients Skin 7% 65%

Pedsinduced higher SPT, histamine release and

Ped vs. Pulp ; -

: T RAST results than pulps; higher IgE-binding o
In wtrp al Qrgenmﬂy in peach potency of ped extract than pulp extract in RAST Fernandez-Rivas & Cueves 1999
dlergic patients inhibiti on

Peach Nedar
4 commercial peach nedars birch pallinosis, respedively (SDS-PAGE

Detedion of major peach alergens. Pru p 3and
Bet v 1 homologous protein with 2 poded sera
from 6 peach all ergic patients with and without Brenna et al. 2000

immunobiot)
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