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Abstract

Genetically modified (GM) pepper H15 containing the gene for cucumber mosaic virus (CMV) coat protein (CP)
and its control line non-GM pepper P2377 were investigated for their allergic risk. Amino acid sequence of the
inserted gene product CMV-CP was compared with those of known allergens. No known allergen had greater than
35% amino acid sequence homology over an 80 amino acid window or more than 8 consecutive identical amino
acids. Protein pattems of GM and non-GM pepper extracts were evaluated by SDS-PAGE, which showed similar
distribution of protein bands for both GM and non-GM pepper. Antigen-antibody reactions were compared between
GM and its non-transgenic parental control. ELISA and immunoblot analysis of sera from allergic patients showed
some IgE reactivity; however, no differences were observed between GM pepper H15 and P2377. We therefore
conclude that CMV-CP is less likely to be an allergen; the protein composition and allergenicity of the GM pepper
H15 is not different from that of P2377 and safe as a commercial host.
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mosaic virus(CMV)+<

Table 1. Genetically modified products approved by the Korean
Food and Drug Administration (2015. 7. 31)

Products Approved
Single trait product 15
Soybean (20) ] }

Combined trait product 5
Single trait product 23

Corn (69)
Combined trait product 46
Single trait product 12

Cotton (23)
Combined trait product 11
Single trait product 10

Canola (13)
Combined trait product 3
Sugar beet (1) Single trait product 1
Potato (4) Single trait product 4
Alfalfa (1) Single trait product 1
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Sequence name: CMV-CP

Query sequence:
MDKSESTSAGRNRRRRPRRGSRSAPSSADANFRVLSQQLSRLNKTLAAGR
PTINHPTFVGSERCRPGYTFTSITLKPPKIDRGSYYGKRLLLPDSVIEYD
KKLVSRIQIRVNPLPKFDSTVWVTVRK VPASSDLSVAAISAMFADGASPV
LVYQYAASGVQANNKLLYDLSAMRADIGDMRKYAVLVYSKDDALETDELV
LHVDIEHQRIPTSGVLPV

Alignment 129

Sequence 1: UserSequence; Amino acids 129 - 208

Sequence 2: Allergen Ani s 40101, Sequence: AM279414

Sequence identity: 32.50%; Identical amino acids: 26 over a window of 80 amino acids
Sequence 1 PASSDLSVAAIS

S-A-IS

Sequence 2 MQSRIVVAVVVFCCILMQTEAGMLGGSSDVDVNDPEIKELAGKSIAKIS

Sequence 1 AMFADGASPVLVYQYAASG-VQANNKLLYDLSAMRADIGDMRKY-AVLVY
AM-DG-LV-rArV-AK--Y-Lr-D-GD-rrr-Voee
Sequence 2 AMINDGKPHELVKVVSAKKQVVAGDK — YTLEILVKD-GDHQDLCTVTIW

Sequence 1 SKDDALETDELVLHVDIEHQ
K—E-E-V-—-HQ
Sequence 2 QKK —WENFEEVKVLKCDHQ

Fig. 1. CMV-CP sequence and the result of FASTA alignments for
an 80 amino acids sliding window performed using the SDAP
allergens database.

Cross-reactivity between a query protein and a known allergen has to be considered
when there is more than 35% identity in the amino acid sequence of the query protein,
using a window of 80 amino acids and a suitable gap penalty.
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Table 2. Comparison of protein contents (g per mL) of GM
pepper and its non-transgenic parental control grown in 2
different areas of Korea

Cultivated in
Cultivars ~ Cultivated area
2008 2009 2010
nonGM (P2377)  Ansung 31856"  325130° 16422.0°
Dukso 390+7.2° 35045.6° 148+2.6*
GM (HI5)  Ansung 300£6.2" 25614.4° 207:4.0°
Dukso 37047.0° 240+4.4* 230+4.6°

PAll values are the meantSD of triplicate determinations. Values with different
superscripts within the same column are significantly different at p<0.05 by Duncan’s
multiple range test.
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Table 3. Most relevant records of similarity search of allergen
protein sequence

Accession  Identity -
0. %) Description

Ani s 4 Anisakis simplex AM279414 325
Ara h 8 Arachis hypogaca  EF436550  28.75

Dermatophagoides
preronyssinus

Allergen Organism

Nematode allergen

Peanut allergen

Der p 8 P46419 2125 House dust mite allergen
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Fig. 2. Comparison of the protein bands of GM pepper and its
non-transgenic parental control grown in Ansung (A) and Dukso
®).

Pepper extracts were separated by SDS-PAGE and stained by Coomasie brilliant blue.

Lane M, molecular weight marker; lane a, GM pepper in 2009; lane b, non-GM pepper
in 2009; Lane ¢, GM pepper in 2010; lane d, non-GM pepper in 2010.
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Fig. 4. Screening of sera with GM/non-GM pepper grown in 2009
(A) and 2010 (B) by ELISA.

Three patients sera (NB-4, NB-6 and NB-16) and one non-allergic serum were scteened
with GM pepper and its non-transgenic parental control grown in Ansung/Dukso. No.
1, NB-4; no. 2, NB-6;, no. 3, NB-16; no. 4, non-allergic serum.

NB-18 NB-21 NA

d Ma b ¢ d Ma bec d M a b ¢ d

Fig. 3. Immunoblot detection of GM pepper and its non-transgenic parental control grown in 2010.

Five patients sera (NB-1, NB-4, NB-14, NB-18 and NB-21) and one non-allergic serum (NA) were used for immunoblot detection. Lane M, molecular weight marker; lane a,
GM pepper grown in Ansung; lane b, non-GM pepper grown in Ansung; lane ¢, GM pepper grown in Dukso; lane d, non-GM pepper grown in Dukso.
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