IRTA

This is the peer reviewed version of the following article: Jin, Jing, Ling Gao, Lan
Zhao, Zhong-shan Gao, Xiong-wei Li, Han-bing Xie, and Jun-bei Ni et al. 2019.
"Selection Of Pru P 3 Hypoallergenic Peach And Nectarine Varieties". Allergy. Wiley.
doi:10.1111/all.14102, which has been published in final form at
https://do0i:10.111/all.14102. This article may be used for non-commercial purposes
in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions
http://www.wileyauthors.com/self-archiving.

Document downloaded from:


http://www.wileyauthors.com/self-archiving
http://repositori.irta.cat/

Check for
updates

PROF. ZHONGSHAN GAO (Orcid ID : 0000-0001-6944-9955)

Article type : Letter to the Editor

Selection of Pru p 3 hypoallergenic peach and nectarine varieties

To the Editor,

Peach is an important fruit consumed worldwide. However, it is also one of the most frequently
reported allergenic fruits!. Component diagnosis of peach allergy indicates Pru p 1, Pru p 2, Pru p
3Prup4, Prup 7 and Pru p 9 are involved > 3. Pru p 3 is the dominant allergen responsible for
severe allergic reaction* and it is considered to be the primary sensitizer to other LTPs in

Mediterranean and Central Europe .

The levels of Pru p 3 differ between varieties 6. To date, measurement of Pru p 3 in a limited
number of peach and nectarines from Spain, US and Italy has been reported’. Significant variation
of allergen concentration in processed foods containing peach has also been observed 8. The

content of Pru p 3 of peach/nectarine determines the potential risk for peach allergic patients.

China is the origin of peach with representative genetic diversity to be explored for hypoallergenic
varieties’. A core collection of 103 varieties cultivated in Jiaxing, Zhejiang Province were selected
to represent this diversity, including 23 nectarines and 80 peach varieties (with fruit hair, round or
flat, 77 cultivated, three wild) (Supplementary Table 1). The soluble solid content (SSC),
ripening date and peach aroma intensity were recorded. Specific methods are detailed in the

Supporting Information. Pru p 3 was quantified by ELISA based on our previous research .

Significant differences in Pru p 3 content were identified in individual varieties (P<0.0001)

(Figure 1A). Most nectarine varieties had low Pru p 3 content with pedigree of ‘Armking’ and
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‘Mayfire’ (Supplementary Table 1), while a large variation was observed in peach: the lowest
(3.5ug/g) in a wild peach, and the highest (64.4pg/g) in flavorsome yellow flesh peaches. In
cultivated peach and nectarine, the level was higher than in wild varieties, and usually higher in
peach than nectarine. In addition, fruit harvest month greatly influenced the Pru p 3 content
(P<0.001). Peach varieties ripening late generally had higher levels than earlier ones: 40.19 ug/g
on average for varieties ripening in August/September, about three times the level of those in May
(Figure 1B). Fruit flesh color also reflected the Pru p 3 content (P=0.0072, n=100). The results
showed that hypoallergenic varieties were mainly yellow flesh nectarines and red flesh peaches
(Figure 1C, D). Correlation analysis between Pru p 3 and soluble solid content (SSC) and the
influence of aroma showed that higher Pru p 3 content related to higher SSC (P=0.0006, r=0.3394,
n=98) and stronger aroma (P=0.0002) (Figure 1E, F), indicating that good quality peaches had
high allergenic potential. The Pru p 3 content of flat peaches, becoming more popular in
Mediterranean countries and China, is expected to be high, as demonstrated in Supplementary
Table 2. There was 4% to 30% variation between years (2016-2018) for the same variety. The
distribution of Pru p 3 in different parts of peach fruit differs greatly: the content in peel was 13 to

60 times higher than in pulp (Supplementary Table 2).

Immunocytochemical observations of Pru p 3 in four varieties with significantly different Pru p 3
content showed striking differences. In low Pru p 3 content ‘Hu You 278’ (nectarine, 4.02ug/g)
(Figure 1 G1) and peach variety ‘Xue Bu Dai’ (red flesh, 4.00ug/g, Figure 1G2), small amounts of
Pru p 3 was located in the pericarp layer, and less in the mesocarp. In high Pru p 3 content yellow
flesh peach variety ‘Mei Jin’ (37.42ng/g, Figure 1G3) and ‘Jin Shuo’ (57.89ug/g, Figure 1G4), the
fluorescent signals were clearly stronger than ‘Xue Bu Dai’ and ‘Hu You 278’ in both the pericarp
and mesocarp cells. All three peach varieties (with hair) (Figure G2, 3, 4) contained high Pru p 3
in the hair. These results were consistent and data are shown in Supplementary Table 2. The Pru p
3 content in the pulp of a yellow flesh peach cultivar such as ‘Jin Shuo’, was higher than that in
the whole fruit of some nectarines or red flesh peaches. This indicates that, although peeling the
fruit is theoretically an effective way to reduce Pru p 3, it is not always practical and does not

always alleviate the risk of peach allergic reaction. The correct choice of variety is better.
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Skin prick testing (SPT) was performed on nine patients from Shanxi and Zhejiang provinces,
recruited on the basis of their clinical history and a positive peach ImmunoCAP. All of them had
provided written informed consent and approved by the local ethics committee (authorization No.
2011-R-1, Second Affiliated Hospital, College of Medicine, Zhejiang University), in collaboration
with the Third People’s Hospital of Datong, Shanxi (authorization No. 2015-001). The identified
low Pru p 3 ‘Hu You 278’ (nectarine, 4.02ug/g) and high Pru p 3 variety ‘Mei Jin’ (peach cultivar,
37.42ug/g), according to our quantification and immunocytochemical localization, were tested to
assess the sensitization of varieties with different Pru p 3 content in allergic individuals. All nine
allergic subjects had a positive SPT to fresh peach cv ‘Mei Jin’, higher than those with nectarine
cv Huyou 278, and one patient was negative to nectarine (Table 1). ImmunoCAP results showed
that 9/9 were positive to peach, 7/9 positive to Pru p 3 and /or Art v 3, 2/9 positive to Pru p 4 and

none of them positive to Pru p 1 (Table 1).

In summary, Pru p 3 content differed considerably depending on the variety, related to fruit type,
flesh color and ripening date. Low risk varieties were nectarines and red flesh peach, maturing in
May to July and with low or mild fruit quality. This research provides a directive for evaluating
potential Pru p 3 levels for patients and clinical doctors. We identified several hypoallergenic
nectarines (May Fire, Hu You 278) and three red-flesh peach varieties ‘Xue Bu Dai’, ‘Zi Xue Tao’
and ‘Wu Yue Xian’. Because of the narrow genetic background of nectarines worldwide from
limited founder cultivars such as ‘Armking’ and ‘Mayfire’, hypoallergenic nectarines are

recommended for further clinical trials.
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Legend

Figure 1. Comparison of Pru p 3 content in different variety groups and immunocytochemical

localization of Pru p 3 in low and high content varieties.

A: Pru p 3 content in different fruit types. B: different harvest month. C: flesh color of nectarines. D: flesh color
of peaches. E: Influence of soluble solid content (SSC) and F: aroma intensity. G: Immunocytochemical
localization of Pru p 3 in (1) ‘Hu You 278’, (2)- ‘Xue Bu Dai’, (3) ‘Mei Jin’ and (4) ‘Jing Shuo’. Scale bar = 200
wm, 100x magnification. Difference between groups was assessed by Kruskal-Wallis nonparametric test
followed by Dunn’s multiple comparison test (A, B, D, F) and Kolmogorov-Smirnov test (C). *p<0.05,

**p<0.01, ***p<0.001, ****p<0.0001; ns, not significant. Data expressed as mean = SE.
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Table 1. Diagnostic profiles of nine peach allergic patients and skin prick test with low and high Pru p 3 content varieties.

SPT wheel diameter (mm) ImmunoCAP( KUA/L)
Symptoms
Subject | Code Age | Gender | Tolerance Hu You | Positive | Negative
to peach Mei Jin Peach | Prupl | Prup3 |Prup4 | Artv3
278 control control

1 HZ-7 48 M Some nectarine OAS,GI, U | 7x8 4x3.5 4x3 0x0 1.32 0.00 1.68 0.00 0.35
2 HZ-22 26 M None Gl 7x6 5x4 6x4 0x0 29.0 | 0.00 24.0 0.02 4.23
3 HZz-23 25 F Nectarine OAS 5x4 0x0 5x4 0x0 0.37 | 0.00 0.51 0.00 0.00
4 S-17 28 M Some nectarine uUC 5x5 2x2 5x5 0x0 1.49 0.00 0.91 0.00 2.67
5 DT-177-2 |9 M None AS,U 15x10 | 4x5 4x5 0x0 16.2 | 0.00 19.6 4.03 20.0
6 DT-166 34 M None U 18x12 | 8x7 4x5 0x0 412 | 0.00 0.24 0.01 20.5
7 DT-241 17 F None U, As 13x12 | 9x8 5x5 0x0 48.7 | 0.00 80.4 23.8 73.7
8 DT-397 14 M Some nectarine OAS, GI Ox7 6x5 5x4 0x0 0.35 | 0.00 0.22 0.0 0.00
9 DT-398 36 M None U, Gl 10x9 X7 4x5 0x0 5.39 | 0.00 1.78 0.0 924

Symptoms in peach allergy were recorded by patients in a written consent. Symptoms: OAS-oral allergy syndrome; GI: gastro-intestinal tract symptoms including
vomiting and abdominal pain; U- Urticaria; AS-Asthma; C-Conjunctivitis; ‘Mei Jin’ is peach, Pru p 3 content is 37.42ug/g; ‘Hu You 278’ is nectarine, Pru p 3 content

is 4.02pug/g. Results of skin testing performed with fresh peach, the size of wheal was expressed as two perpendicular diameters.
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