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Genetic polymorphism and antigen diversity of parasitic nematodes of
genus Anisakis
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Abstract.
of the sibling species of Anisakis simplex, i.e. A. simplex sensu stricto, A. pegreffii and A. simplex C. In this
study, parasites morphologically consistent with Anisakis simplex collected from the coast of Japan and
Western North Pacific Ocean were examined by PCR-RFLP of the ITS region (ITS1, 5.8 subunit rRNA gene
and ITS2). The RFLP patterns generated by Hinfl and Hhal showed that 100 % of the larvae collected from
Hokkaido and 94 % of adults collected from Western North Pacific Ocean were identified as A. simplex s. str.
On the other hand, 97 % of the larvae collected from Fukuoka prefecture were identified as A. pegreffii. A

Recently, new markers based on PCR-RFLP analysis was proved to be useful for the identification

hybrid genotype was found in adults in Western North Pacific Ocean and larva in Fukuoka prefecture.

One hundred larvae from eighty five patients with Anisakiasis in Hokkaido and Kyusyu were also used for
the molecular identification. The RFLP patterns showed that five larvae in Hokkaido and ninety four larvae in
Kyusyu were identified as A. simplex s. str., only one larva that infected male patient in Kyusyu was identified
as A. pegreffii.

We found that although A. simplex s. str. is primarily distributed in the North Pacific Ocean and A. pegreffii
is primarily distributed in the southern Sea of Japan, A. simplex s. str. is the most important etiological agent in

Japan.
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Table 1 Collection data of adults and larvae of A. simplex

Host species

No. of Parasites tested Life stage

Collected location

Pleurogrammus azonus 20
Theragra chalcogramma 19
Scomber japonicus 16
Hypomesus pretiosus japonicus 10
Scomber japonicus 38
Balaenoptera acutorostrata 48

L3b Hokkaido

L3 Hokkaido

L3 Hokkaido

L3 Hokkaido

L3 Fukuoka prefecture

A¢ Western North Pacific Ocean?

235-52 degree North latitude, 140-170 degrees East longitude. "Third stage larvae. ‘Adult worms

2.2 DNA Ofith

4xDNA Offitiid, &HREE S LT, QlAamp
DNA Mini Kit (Qiagen, Tokyo, Japan) X it TNES-
Urea B2 AW/ 72/ —)v - 700k )Lk
[7] & DF7 572,

2.3 PCR-RFLP f##f

Amelio 5 (2000) [4] DFEIZHE, TI4 7 —
A (5’- GTC GAA TTC GTA GGT GAA CCT GCG
GAA GGA TCA-3’) KU'B (5’-GCC GGA TCC GAA
TCC TGG TTA GTT TCT TTT CCT-3’) * FiWC1 K
Y — 4 RNA ERTO ITS BIMOMEIE % 1T - 72, i
L7-DNA 38R & L, PCR LR H (1xTaKaRa
Ex Taq Buffer, 170 uM dNTPs, 0.3 uM primers, 0.75
Unit TaKaRa Ex, Taq (Takara BioInc.)) LiB& L T&
BE30u & L7, RUBEHR, &OICEENIS T,
1043, RIZEEMHIS T, 308, 7=—19 »r55C,
30F, HRKIET2TC, 758% 194 7 )& LT26
T A 7 OVEER, RBEICHERIST2TC, 75 TH 5,
=<V A2 F—1%, RoboCycler Gradient 96 with
Hot Top (Stratagene Japan K.K.) % V272, PCR 7%,
20% 7 A H— A7) & W 72ERGKENIC & 0 Bl
WoOBEZMR L, HIRRERLELITo7%, PCRE
Wi, 2EEOHIRERE (Hinfl R F Hhal ) TiHEAL
L, 3%7 70 —A7 )V CERIKE ZITV, KHIER
BEZOYME OMAES LI L ) FBHEL FE LT,

3. BREERE

PCR %47 o 7245 5K, TEREFEMWIC A, simplex & FE
L7zHBRICB VT, #1 kbp DIEIEEY RS Nz,
%2, RELPRFIC X ) Ao 23X A7 &

A, HinflTREZ LMY — U PROLN,
Hhal T3 _TOREDFE LYW/ 8y — > 2R 1L
72o $7bH, Hinfl THALLIZHER, 110 AT
620 bp, 250 bp KU 80 bp DALE IZ/N Y FHRED b1,
37 AR T 370, 300 K U8 250 bp DALE 278 FAYER
OBNTe —F, Hhal THIL L 72HER, &HAkT
550 J UN430 bp DALEIZ/N Y FHARBO SNz, Th
L2HEBEOHRERIZ L 2K /3y — Y OMAED
WIC XD, A simplex s. str.& A. pegreffii & % L7,
S 51Z1E, A simplexs. str.& A. pegreffii DN F % ff
HHEOAMER S M L7z (Table 2, Fig. 1), 2 & D,
SETHAREBTH-FEE LTHES R TWVZA.
simplex X, 2FEOFBLTE (A. simplex s. str. & A.
pegreffii) (B TELENHL N LR o7, EHIT,
IO REEO S M ERIT L& 25, JbilEn
FEOLHE (100 %) EALPEILRFEFEEDORHK (97 %)
X A. simplex s.stt TH Y, LMBFEOLHE (97 %)
I3 A. pegreffii ThH o7z, X, ZHRUIMHIT T3 %
DEEGTHHE L, £oT, HAEEICBWTA.
simplex s. str /XL IR, A. pegreffii (I HFBU oA
BrEZ 5N (Fig.2)o

RKiZ, FREICE D, 7o FAEREL DL S
NT-ERMEDOERN 2 AL T 5, A simplex s.
str. & A. pegreffi A L7z, T, HAEWERIH
ETLFAELERETL L, RULBERTHLLE
ZbNb, LaL, FABEDOELERIZONTIH,
B R HRRO b NIz, dLiiEE L M D EE D 99
% (99 %) &, A simplex sstr.lZfEgLTEBYH, JUM
DEE1HL (1%) DARTA. pegreffii DG DFLD 5
N7z (Table3)o X, WEOBMEIELE L ZBEEILE
W, BERHBEEIIRDOONT, §T-XTA. simplex s.str.
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Table 2 Genotypes obtained by RFLP analysis for the 151 isolates

No. of Parasites

Collected location

Species?

65(1.3%) H okkaido A. simplex s. str.

37(L3) Fukuoka prefecture A. pegreffii
1(L3) Fukuoka prefecture Hybrid genotype

45(A°) Western North Pacific Ocean ~ A. simplex s. str.
3(A) Western North Pacific Ocean ~ Hybrid genotype

2Species are based on rDNA RFLP patterns. "Third stage larvae.

¢Adult worms

A
Hinfl

Fig. 1
species of A. simplex.
Lane 1, A. simplex s.str.; Lane 2, A. pegreffii;
Lane 3, Hybrid genotype.; L: 100 bp ladder.

AT A pegreffi DHEIRERGLTH - 72,

CEERYIZIEI X BT & v A, simplex DR JfE, A
simplex s. str.& A. pegreffilx, HALHCTEILIZHH
NTHMAL, & NAOBRERICHELRENHHFEL
BHOMPIZLIze 2D X ) IZA simplex DFIfEIER IS
WTREEDEVEZRET BERIMO TOHET
HY, SHRIGHBEZEEZER L, FEREORK
POV TAREER TR ZTo TV TETH b,

4. E

JL4E, PCR-RFLP i3, TEEESFHYIZEBIATRE %
Anisakis simplex FI}38 (A. simplex sensu stricto, A.
pegreffii, A.simplexC) DFIEEL LT, ZOHERE

PCR-RFLP analysis for the identification of sibling -

*
.
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¢

Fig. 2 Distribution of sibling species of A. simplex in Japanese
waters.
(W, A. simplex s. str.; B, A. pegreffii; L1, Hybrid
genotype).

DEE ENTze T TARBIETIE, HAEEICER
L, BRI A, simplex & FE S N7z HARIZ DWW T,
rRNA iE{5TITS #8389 PCR-RFLP 4T %475 720 %
DGR, ITSHBEOH RERDMT /Ny — 12k D,
EHBOLHE (100 %) EEHR (94 %) XA simplex
s.str., FHFBOLHE (97 %) (XA pegreffii L FE L
7oo X, AN, INSFEBRE2EORGRREIZER
D HNTe o 72hS, THISICB W TR 2l L

Table 3 Numbers of sibling species of A. simplex isolated from patients in Hokkaido and Kyusyu

Patients
Species
Hokkaido male Hokkaido female Kyusyumale Kyusyu female
A. simplex s. str. 1 4 56 38
A. pegreffii 0 0 1 0
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720 EHIT, TEYFAERED LI S N HE
IZ2oWTh, EEICLYVRAELZfTo728 25, Ak
L7zBEDI9 % & )l S 72 AR A, simplex s.
st TH Y, WHMOEE 14 (1%) DAHTA pegreffii
DRGSO bz,

HARIL I T A. simplex s.str. & A. pegreffi D 2 FEDS
ARL, BliZarhTomLTw5ED, 7=4F
AFEIZ BT A, simplex s. str. D% b BHE R FE H
R E Tz,
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