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Table 1 The target food matrices, protein name, peptides, and UniProt ID found in same food.
Food Protein name . .
(Binomial name) (IUIS name) Ner SR
FFVAPFPEVFGK P02662, B5B3R8
. Caseins YLGYLEQLLR P02662, B5B3R8
Milk (Bos d 8)
(Bos taurus) NAVPITPTLNR P02662, B5B3R8
FALPQYLK P02663
Beta-lactoglobulin (Bos d 5) IDALNENK P02754, G5E5H7, B5BOD4
Ovalbumin (Gal d 2) NVLQPSSVDSQTAMVLVNAIVFK P0O1012

P02789, Q4ADJ7, Q4ADJ6, E1BQC2,

(Triticum aestivum)

Egg ATYLDCIK
Gallus Sailus) Ovotransferrin Q4ADG4, AOATD5PALT
(Gald3) P02789, Q4ADJ7, Q4ADJ6, E1BQC2
TDERPASYFAVAVAR Q4ADG4, AOATD5P4L7, AOATLT1RSUB
ALTDAETK P02622, A51873, Q90YLO
< Atrantic cod Beta-parvalbumin
2 (Gadus morhua) (Gad m 1) AFFVIDQDK Q90YLO, A5I873
SGFIEEDELK Q90YLO, A51873
= Tropomyosin IQLLEEDLER B4YAH6
= (Litv 1) IVELEEELR BAYAH6
{5
c Whiteleg shrimp Myosin, light chain 2 EGFQLMDR B7SNI3
§ (Litopenaeus vannamei) (Litv 3) GTFDEIGR B7SNI3
g Sarcoplasmic calcium-binding VFIANQFK C7A639
e protein (Litv 4) AGGLTLER C7A639
g8 Almonds Amandin, 115 globulin ALPDEVLANAYQISR E3SH28, Q43607
= 2 (Prunus dulcis) legumin-like protein (Pru du 6) ALPDEVLQNAFR E3SH29
P43237, P43238, E5G076,
NNPFYFPSR B3IXL2, NING13, Q6PSU3
p Cupin
eanuts Vicillin-type, 75 globuli
(Arachis hypogaea) ain- yApe' X 19 obulin PA3237, P43238, B3IXL2,
(Ara ) GTGNLELVAVR Q6PSU6, Q6PSU3, NTNG13,
Q6PSU5, E5G076, Q6PSU4
High molecular weight ELQELQER P10388, P08489 and 22 others in wheat
glutenin SVAVSQVAR P10387, P08488, and 21 others in wheat
Wheat (Tri a 26) AQQPATQLPTVCR P10387, P08488, and 21 others in wheat

Low molecular weight
glutenin GluB3-23

VFLQQQCIPVAMQR

P10385 and 71 others in wheat

P10386, P04729, PO4730

(Glycine max)

(Gly m TI)

(Tri a 36) VFLQQQCSPVAMPQR and 114 others in wheat
CPLTVVQSR P01070, PO1071, P25272 and 13 others
Syl Trypsin inhibitor NKPLVVQFQK P01070, PO1071, P25272 and 8 others

NKPLVVEFQK

P25273
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Allergens in cooked food matrices

Chromatograms of commercially available food matrices were shown below. A mixture of eight allergenic food and
seven cooked food were analyzed. As summarized in Table 3, even we missed soybeans from several food, these data

shows that we could detect expected allergens from actual samples overall.

a) Mixture of allergenic food

b) Beer batter cod

¢) Gluten free bread
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d) Gluten free cracker
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Figure 3 Chromatograms of seven cooked food matrices and mixture of allergenic food as positive control.
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Table 2 The results of seven cooked food samples.

Gluten free Gluten free
Bread Cracker
Food Allergens bread cracker
Label Detect Label Detect Label Detect Label Detect
. Caseins (Bos d 8) X
Milk X )
Beta-lactoglobulin (Bos d 5) X
Ovalbumin (Gal d 2) X X
Egg X X (x)
Ovotransferrin (Gal d 3) X X
Atrantic cod Beta-parvalbumin (Gad m 1)
Tropomyosin (Lit v 1)
Whiteleg shrimp Myosin, light chain 2 (Lit v 3)
Sarcoplasmic CBP (Lit v 4)
Almonds Amandin (Pru du 6) (x)
Peanuts Cupin, vicillin-type, 7S globulin (Ara h 1) X (x)
High molecular weight glutenin (Tri a 26) X X
Wheat X X
Low molecular weight glutenin (Tri a 36) X X
Soybeans Trypsin inhibitor (Gly m TI) X X X X
. Frozen fish Frozen pasta
Peanuts cookies et o o . s
Food Allergens fried cod garlic shrimp
Label Detect Label Detect Label Detect
. Caseins (Bos d 8) X X X
Milk — X X
Beta-lactoglobulin (Bos d 5) X X X
Ovalbumin (Gal d 2) X
Egg i -
Ovotransferrin (Gal d 3) X
Atrantic cod Beta-parvalbumin (Gad m 1) - X X
Tropomyosin (Lit v 1) X
Whiteleg shrimp Myosin, light chain 2 (Lit v 3) - X X
Sarcoplasmic CBP (Lit v 4) X
Almonds Amandin (Pru du 6) -
Peanuts Cupin, vicillin-type, 7S globulin (Ara h 1) - X
High molecular weight glutenin (Tri a 26) - X X X
Wheat X X
Low molecular weight glutenin (Tri a 36) - X X X
Soybeans Trypsin inhibitor (Gly m TI) - X

‘Labeled as “Crustacean shellfish (Shrimp)”
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“Gluten-free” food samples

As a part of evaluation of the method, we analyzed bread containing gluten and gluten-free bread. In US, as one of the
criteria for using the claim "gluten-free”, FDA set a gluten limit of less than 20 ppm in foods that carry this label. Then,
we also analyzed gluten free-bread spiked with wheat extract at 10 ppm. As shown in Figure 4, those level of glutens
was detected successfully.
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Figure 3 Chromatograms of seven cooked food matrices and mixture of allergenic food as positive control.

Similarity to other food ingredients

In method development, we performed peptides search for amino acid sequences of theoretically calculated peptides by
using UniProt database. Since gluten is a major protein in grains, those peptides sequences are commonly preserved in
other edible grains as well (Table 3). To avoid miss identification of food ingredients, we selected the sequences not found
in Barley or Rye as significant peptides. On the other hand, these peptides are also found in some sort of goat grass.
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Figure 3 Work flow of MRM transition optimization using Skyline.
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Table 1 Peptides search result of predicted peptides

Analyzed wheat peptides (P10387) Positions Barley Rye
AQQPATQLPTVCR 624-636
ELQESSLEACR 33-43 X X
LPWSTGLQMR 54-63 X X
MEGGDALSASQ 637-647 X
QGSYYPGQASPQQPGQGQQPGK 135-156 X
QQPGQGQHPEQGK 469-481 X
QVVDQQLAGR 44-53 X
QYEQTVVPPK 86-95
SVAVSQVAR 75-85

x: found, blank: not found

Conclusion

* Major food allergens were successfully detected by LC-MS/MS method.
e The method contains 150 MRMs for 31 peptides of 13 allergenic proteins identified in 8 foods.
* The presence of allergenic ingredients in cooked meal could be detected.
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