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Although the difference in allergenicity between landlocked and anadromous salmon is little
understood, only anadromous salmon are recommended to be labeled in the current allergen label-
ing system. This study was designed to examine the allergenic potency of landlocked species (yama-
me) and anadromous species (sakuramasu) of masu salmon Oncorhynchus masou masou, with spe-
cial reference to parvalbumin, a known major fish allergen. Analysis of the heated extracts by SDS-
PAGE suggested that yamame contains parvalbumin in the muscle at considerably higher levels, as
compared with sakuramasu. In accordance with this, the parvalbumin content in the muscle of ya-
mame (1.8-7.8 mg/g), determined by visible-light ELISA, was significantly higher than that of
sakuramasu (0.28-0.52 mg/g). Furthermore, fluorescence ELISA experiments showed that the heat-
ed extract from yamame reacts with serum from fish-allergic patients more strongly than that from
sakuramasu. Three parvalbumin isoforms (PA-I, -II and -III) were individually purified from yama-
me and sakuramasu by gel filtration and reverse-phase HPLC. Based on the retention times in re-
verse-phase HPLC and the molecular weights estimated by MALDI/TOF-MS, PA-I, -II and -III from
yamame were judged to be identical with PA-I, -II and -III from sakuramasu, respectively. Taken
together, our data indicate that landlocked masu salmon (yamame) is more allergenic than anadro-
mous salmon (sakuramasu).
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toside—1 mmol/L, MgCl,~0.01 mol/L. V) >~ P& #% ffj i (pH
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Fig. 1. SDS-PAGE of heated extracts from three speci-
mens (1-3) of landlocked species (yamame in Japa-
nese) and anadromous species (sakuramasu in
Japanese) of masu salmon Oncorhynchus masou
masou

Lane M: marker proteins.
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Fig. 2. Calibration curve for the determination of parv-
albumin

Pacific mackerel parvalbumin was used to make
the calibration curve.

Table 1. Contents of parvalbumin in white muscle of
landlocked species (yamame in Japanese) and
anadromous species (sakuramasu in Japanese)
of salmon Oncorhynchus masou masou

Species Specimen  Content of parvalbumin (mg/g)

1.8
2.3
7.8
0.28
0.48
0.52

Yamame

Sakuramasu

W N = W=
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Fig. 3. IgE reactivity of heated extracts from three speci-
mens (1-3) of landlocked species (yamame in Japa-
nese) and anadromous species (sakuramasu in
Japanese) of masu salmon Oncorhynchus masou
masou

IgE reactivity was analyzed by fluorescence ELISA
using pooled serum from fish-allergic patients spe-
cifically recognizing parvalbumin ([]) or collagen
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4. JNVT7IWTZVDRER

mAFED 7NV T 7 )V T I V% Sephacryl S-100HR 77 &
LAEHWEAVAB O~ b5 7 4 —B L U TSKgel
ODS-120T# 7 & & W 7= i fHHPLCIC X 0 K58 L 7-.
FvAslrax 574 =T, WAL L LT TV
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ELISA3ATIC & V) fEE X 7z (Fig. 4A). 7V A\ TH S
N7z ELISA B L 4 % i AH HPLC 2k 9 5 &, Wi e
BIARNVTTLT I VIE3ODY — 7 12K S 17z (Fig.
4B). ZNZFN DK — 721X SDS-PAGE B2 AL E D v
VT TIVTIVNEEN (F—FRETF), RIFHMHO
2~ A DPA-I, PAIIEB L OPAIIL, 27 5<AD
PA-I, PAIIB L UPAIIT & w4 L7z, ¥ < X OPA-L
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Table 2. Molecular weights of parvalbumins purified from
landlocked species (yamame in Japanese) and
anadromous species (sakuramasu in Japanese)
of salmon Oncorhynchus masou masou

Molecular weight

Species

PA-1 PA-II PA-IIT
Yamame 11,615.6 11,145.9 11,144.9
Sakuramasu 11,615.4 11,143.0 11,143.4
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Fig. 4. Purification of parvalbumin from landlocked species (yamame in Japanese) and anadromous species (sakuramasu in
Japanese) of masu salmon Oncorhynchus masou masou by gel filtration (A) and reverse-phase HPLC (B)
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WA LT RS L7z (Fig. 3). AT LV F—BHD
80% L LZ/ VT T VT I v EEERT S (Fo—ifida
= LT B) OTY, KWFEMERIE % O
TUNVF—BEHEIZE > THEHEOY < 2035 258 Ao
P IALN T UNF—FREDERMEDE T & &2 FIK
LTwa., —F, ag—rraxi8i&ds OWTT7IVT 3
VIR L 2 v) BEOME IgE, WA L CRE
B RIS %R L7 (Fig. 3). A7 LIV F—HED10%
RERIT—7 L ORZEZTHDY, ThODEHKIC
Lo THLYTADERIZL 57 LIVE —FIED GBS,
P IR RAIDEN LTV B,

FhVAHEB L OEHHPLCIZE D, Y~ABLUY S
TRADVTNDLH3WAGDIVTTNT IV TAY
7+ — 4 (PA-I, PA-II, PA-TIII) 4% & N7z (Fig. 4). ABf
BT, TNOERXVTTNVTIVTAV T+ —L2DT I )
R 2B T A2 CES o7 L2L, #M
HPLC T O ¥ K [, MALDI/TOF-MS Cilll€ L 7241
W, X5V R EN I RIA—AETHL I F
BB E, Y<ADPAL PAILB X UPA-IILIE, ThZ
N2 5 < ZDPAI, PAILE L OFPA-II & A—%5Th
HIENMREBENS, 72770, YYALY I TTAY
1A TOME CTH 575, FHMHPLC TOY — 7 HEED 5
T ATIE3EGTD S HPALA, 275 ATIEIPAILY
EWHTHDEN) X HIZ, 3RTDNIVTT VT I VD
I Z T T LA 0EN DD 5N Db (Fig. 4).
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RHIEIERETHERD B0 Lk, T07:012,
O. masou macrostomus OFEFM (7<) LR (4
VEF < R), O mykissOREFR (=Y~ ) &l
(RF =N~y F) 2EIZOVWTH T LIVA oG
WLEIENS.
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