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Abstract To ensure the safety of developing or importing
genetically modified organisms (GMOs), Korea has enacted
the “LMO Act.” Accordingly, the safety of using GMOs as
food or feed is evaluated in accordance with the concept of
“substantial equivalence” proposed by OECD. The allergenicity
of GMOs is assessed as a part of their safety evaluation. The
methods of allergenicity assessment have been discussed by
various international organizations, such as the OECD,
FAO, and WHO. The main methods used for the allergenicity
assessment of proteins newly expressed in GMOs include
assessment of the physicochemical stability of these proteins,
evaluation of their amino acid homology with existing
allergenic proteins, and serum screening. In this study, we
describe guidelines and related studies for the allergenicity
assessment of GM crops.
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FAEA Y S =714 F7F ol g ] =9 W Table 1 Methods for allergenicity assessment of the newly
23 23] oL HHE L5l A} ket expressed proteins Korea and Codex

Korea - Allergnicity of donor organism and host
SERHEMER| O] YUY EJ|M TI} v =0 AL - Stability to physicochemical treatment

19964 =+ A|| Al =AY 1 25} 9] 9 3] (International Food Biotech-
nology Council, IFBC)&} =] Y 7 1} 5} 9] ¢ 3] (International
Life Science Institute, ILSI)©2] Allergy and Immunology Institute
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—E—X] E(decmon—tree)g A| A 8} 43 th(Metcalfe et al. 1996). o]
BRI = ARkl o sl e E Tl A ap 7)== o
g 27] ¢y Z\j_T.L]-.J A+%- H| 1L (sequence similarity), &2 2 7]
SR} F A& o] &3 WA AT g 2 E(immunochemical
binding), I 5 A] & (skin testing) 5 & & LA & i T}
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Table 2 Allergen databases for amino acid sequence homology analysis

Database Web site address

FARRP Allergen Protein Database https://www.allergenoline.org/

Structural Database of Allergenic Proteins https://www.fermi.utmb.edu/

Allermatch http://www.allermatch.org/

Allergen Nomenclautre http://www.allergen.org/

NABIC https://nabic.rda.go.kr/
s o] T AET SRS St Wast g A4EE ofuldl 4U0) S U BAY Hom 9
gAY wHY S AL BAZTUASY 24 EL 14 2WE ekl o] da 7|29
H (Enzyme-Linked Immunosorbent Assay, ELISA) 5-¢] ©] -8 & olg| 2 7] g o] el H o] Ao A A 2a= AR 7} A A o] 7]
9l w 2ol thE B/l AAES welsto] d2dl 7L Bt
Tt oS B L2/ Bk el HUAA o) o] of Fek. 7| Eol el Al el 27) S Q] ofu] w4tk A
B e o Ea AT A u G AAUE AR S 2 s g ofulindt Ao AHEAS v TakeT
G2 chul A b B o) HA B4 LE R R FE ALGE S §lo]Eu]o] Ak Table 29} 2tk
A5 944 2ol whek el wol W97t 2R gk 2
o] t}(Houston et al. 2010; McClain et al. 2018). E3F, WH| S & 3) 3l g F o] ET3EtE Ao g3t A5A
FAFFTIHNAAE TR sS ol & ET A L2 FIHE 8 AT WA Az 2w oy
A gt ¥ B dFE nAthe A7 R HdT Hof tisf 23ty FA o tiek A A S 28

(Herman and Price 2013; Ladics et al. 2015).
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Table 3 Degradation time of allergenic/non-allergenic proteins in simulated gastric fluid

Protein Total protein (%) Stability (min)
Egg ovalbumin 54 60
Egg ovomucoid 11
Milk casein 80 2
Allergenic Milk a-lactoglobulin 4 0.5
Soy lectin 1-2 15
Peanut lectin 1.3 8
Peanut Ara h2 6 60
Rubisco LSU (spinach leaf) 25 <15s
B-amylase (barley kernel) <1 <I5s
Lipoxygenase(soybean seed) <1 <15 s
Non-allergenic Cry 1 <0.01 <30 s
CP4 EPSPS <0.1 <15 s
GUS <0.01 <15 s
GOX <0.01 <15 s
o2 FdetA o el Eeld Bazt ek ojuf =2 o]g ok EA EA A3 T G =r] Ao gt
= 2 N-IOT A 24, flEto|E A 24, SDS- S @S I ol 7 Aok A4S gelgttt
PAGE 4 Western blot-& 53 223 4] 5] Sltt. FAO/WTO9| A&7} 3] 9] HirAof up=rd add o o
T8 g =7] o] obd 5 99%= SHAlsH] flsf A=
4 98D HAF A 87 o Bl DA S o] g3t Aol Bast, uF=a o
MEA e o JHF EF A 27| o dFe d=7] iAo B A 24709 I @A o] &g
o 4= ek ol 2| gt o] 2 ARG RAL AFE e AFol Badhe Harskal JITh(FAO/WTO 2001).
E A AFAAES A g guld o 1d A=
Shelgttt. =8 4 27] A 22 AF A 6) B E ] F3KGlysocylation)
BFE O A Sk whebd] A2 UHE G Ao ool A o o] Lactoselh Fucosed} e o] geb i A9l
A A Al 1% vl woleby el Es] 4 ek b Q% kel 2] oA Shol s gl th(Huby et al
7He AL uf$- W Oy g Ay 2y dwAe o 2000; Breitender and Mills. 2005). & 3F 282 3 /| N-F 3¢}
SEAE T-AZ) TS FEste] ] ¥o] 32  0-98kR Lhirol A m N-ghah A S )2 Lo
doFlth= A A7t BiLs glk(Bjorkstén et al. 1996). o] of v} a7l 9} ofu] 4l 27 off Aeh= A 0] 1L 05
Akt ehu o) A o] Ryt ob ek 12 BHs Aba A4S R &2 o] Alzlelut Ed e )
e, WAL vl A 5 rhobal 2019 RS WY U 22 obu ek 7)o Ash A ojnl et
of FUH Bt Bastel HAR L SH AR G F o FI G AU AR, AFA, SHY 5 B
Fo2 MY LAE LA RS Refo G WAtk 2 Hel SHS ue] g 2] AFs Ao dHS E 4 9
ChTAES FUOE ANT 4 YES HS A D T
5 A 2379 2 27+S Bt U A A Al 3 (Antigen-Presenting Cell,
Nz ddssdldol de =7 fE=dS 7P oA APO)= o] ST F 48 (Receptor) 7} ZA|517]
ZREH FHAAY 7| E GE 27 dupd o opul gl 4 Zofl BFE Tuld of w]s) Bk T Ao o ol o] gt
A 5ol EHtH 84S o] &3t HEshA whH S Al Ch(Sallusto et al. 1995; Condaminet et al. 1998). ] & A] APC2]
ARtk Y 23 WHllols 3 5ol €4 232d B a8A iz g g of ofqlo] =] fE 7t
B EY LYo R FRES AT S0l 8 23 A4S wUve A9 A7 EaE Qtk(Tan et al. 1997;
2l e d o] 7| e 27 by A2 fAE Agnesetal. 1998).
ol gl A AN A3y Wl F2E {4 HE Foh g o] =] AR Agste A
ol gele de 7] ddof disf Ao HFEH oty AW A H S AT A HIF A S ALY
M 2] DA e 7 kA Agke el & uf J3tof| ojt A Y] b Ed EaE Qv
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