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Identification of Parasites Found in Fresh Fish by Morphological and Sequencing Analyses
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Abstract

The usefulness of sequencing analysis for the identification of parasites found in fish was examined
using 12 parasite samples (1 of microsporidia, 3 of mixozoa, 5 of cestoda, 1 of nematoda, and 2 of
copepoda) from fresh marine and freshwater fish. Small and/or large subunit ribosomal RNA genes were
successfully amplified in all samples using universal eukaryotic primers or parasite—specific primers. The
results obtained from sequence similarity searches against nucleotide databases by using FASTA were
identical to those obtained from light microscopy for every sample examined. In addition, a sequence
similarity search was also helpful in terms of finding the closest-related parasites for samples for which we
were unable to identify or speculate the species morphologically. In this study, we also showed new
distributions and possibly identified new species, for some parasites. The following parasites were noted:
Spraguea americana from an anglerfish, an unidentified and possibly new myxozoan parasite from a grouper,
Kudoa trachuri from a Japanese jack mackerel, Kudoa iwatai from a bartail flathead, Proteocephalus
tetrastomus from a Japanese smelt, Parabothriocephalus segmentatus and PFaraechinophalus japonicus
from a butterfish, 7entacularia coryphaenae from a Japanese amberjack, Molicola thyristes from a pelagic
armorhead (new distribution record), Philometroides seriolae from a Japanese amberjack, an unidentified

parasite (but speculated to be either Lernentoma asellina or Chondracanthus lophii ) from an anglerfish,

and Lepeophtheirus salmonis from a salmon.
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— ARNAJEAR - (LSUDNA) 2% — 4 v e Lz =)
— N T T4 —_XT[10]ZHVTPCREATV, 155
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Kudoashiomitag (AB183712, 54 B, 4,

4 LED
A=2F5U7)
o } 4. SEERER

]- 4. JEERED

4, HEEYED

. 4 JERRER)
A=AR3U7. 4 JEERED)
2

L

Kudoathyrsites (AY078430, (2 &r 2
Fudoathyrafes (AF031413, F
Kudoathyrsifes (AF031412. 4
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a =230

Saa Y

)

;:'!_J)j 7. 4. SEEEER
i)

Fudoaciliatae (DQ519300, £ 28 A —2 37, 4 FiFE

Eudoa

*

EE

564

785

1oon

265 335

T
1000

Fudoafrifolia(Anl

917

1000

1 i,

Fudoaovivera (Y 152750, Fll—wut 1137, 4 B
Fudoaiwata (AY641571, 74+, BI
Fudoaiwata (48553294, 2%, B
Kudoaiwata (AB553207, D04, B
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Kudoathyraites (AY924191, B30 45, (FU 2
Kudoathyraites (AY924190, 24307, Fh
Fudoathyrstes (87924129, Al )L— 38 7214
Fudoathyrsites (KY 302734, B2 547, hF40
Kudoatrifolia(aM490336, RS, 247, 4 S
Hudoaunicapsula(AM490335, 55, A~ 4 fES5E
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Kudoaparaquadricornis (FIT92751, R0 V38 A —2 507, 4. SE8EH
Kudoaciliatas (FI792731, LO5 2, 74— 7. 4 FBE
Kudoaguadriconus(FIT92754, DU A -3 7, 4. SE8ED
00g | Kudoaguadricomis (AY302733, R0, A =235 7. 4. SE8ER
Kudoathalassomi (8¥302723, 7T A~S, =23 7. 6. B
Kudoamonodactpli FIT92748, b AW AV, A —2FSU7. 5, SEE8ER
Fudoagrammatorepyi (87302729, 2249045 A —2F3U 7. 6. SE8ER
Fudoaminiariodaa(AV302730, A0, 7AU0. 4. 88En
Fudoadianae(FIA17058, U745 I BE, 4 5 85
Kudoayasimaga (AY302736, B34, B, é6~2. i
Rudoapneurcphila (AY302735, ZI2F 800 54, =237, 5. [
Kudoainornata (FI790312, —~38 740, 4, §BEEH
Fudoapaiformis (AY302732. Al JL—4 . ht-4. 4 J88ER
Fudoaiwata (48553301, 27+, B
Fudoaiwata (48553302, 27+, B
Kudoaiwata (AB553303, 704, B4
Fudoaiwata (4B633617. 7 F. Bfn &
Kudoaiwata (AB553304, 7041, B
Unknown(4B633612, /14, B, 7. (EED  <——
da sp. (AY302727, AL A=A 7. 3, SERED

4. §ERED

4. BEEEER

4. JEEED

4. BERER

4 LSUrDNA O3 —7r o ABLFINZILDN 53 F ik, YA ZBROMRIKIX, Kudoa J&EKY Unicapsula J&
W EBE ZDID (<), FAE RS DORICFEHEH L2 E I, accession number, F3fE £, pEM, W3R,

Fr AL,

HILZEHONZ 2D | F7-S. epinephei X BN HA45
JRTCHRIRAZEND, FFETHL RN B 2B, 72
BD-PAFCOMIRICLDE, 7= DFRICH A Al & [RIER
DEVTHRIERDDIEHFNBAHAINTEY
(http://fishparasite.fs.a.u-tokyo.ac.jp/Microsporidium
%20(kue)/Microsporidium—kue.html) . Z OFHIHA
F W (Microsporidium sp.) \Z&2%, & RIORAE TILM
fa 7 B OBAR T 7T A~ — [11]6 W TPCR
EAT TR RV A X OFEYITHEEI T, I
TR 2N R R S HER S U7,

3) RABEI A(TOERTFOHARNIZEDT=-H
BINR)
BAR 313, TVETHE T DB E OB ANICE
£ 1~2mmiEE D [ /N (S AR 5RO T-F 4 Th
%o BRIRE BULF RTTHNOEENLENEHENR
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HoT-HHIT, WK E~T T & I FATEEICZD
ANICER L ~2mmiEE O 3 fa~3E 3 a0/ i
7= (B5A, 5B) , A AR I2 5 I F (R T3 HE R a1
HEAD Kudoa(ZVR 7 ) E AL Ay aTAIE%E DI
W% BESEE CRIEL L&A, &b F-IC4ff D
Mge% A 1L T = (X5C, 5D), JTolgix 7 P sk
FECIE8um Al #% ., ~=TF DOZ L0 u mETHE THY~
IF RN T REWISICBIEI N,

7 e AE > SSUrDNA (1340bp) OO FH R4 52 T
1. BIG RO T U0 X372 Kudoa trachuri
[19]12£99% & —F L., LSUrDNA (758bp) TH A fE &
99.9%— L7 (B3, 4, % F£R), —J7, vIF HHFE
TI&. SSUrDNA (714bp) Ti& 1l B BBLIF O AR &
raZ Ao HENT Kudoa iwatail 19]&£99% L .
LSUrDNA (732bp) Th R K. iwataik100% —
HLZ (K3, 4, K ER), TVBIO~ITF HEFED
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M FDRESH K. trachurib K. iwatai \245 % AL T
W2 EW D BRIRE B3IXK. trachuri, BIKE 541X
K. iwatai bR ES T, B3, 41/ RLT=ED1T. Kudoa
JBRTR IS T RIX R RIS T AR O L, £
ZTOREEL L ThD, BN CILTA A
B, BT ORESREITEVERDLIELHDIBTN
DI TOFEHEHE N EETHY | F[7 E 12 (LSSUrDNA
F72IXLSUDNAD 43 - %R 5t - I 23 Fl CTh 5,
AFEAR T, BHRBORE TN, THIZEEED
TIHREAHBERHFEDRRER D — D12 T AH MK
o F i ( Kudoa septempunctata) ¥ |6 € & 1L 7~
(http://www.mhlw.go.jp/stf/shingi/2r9852000001ahy8
—att/2r9852000001aib5.pdf) , AFE | L7 [E FEL T AD YK
EREMDIR ST, FOFFEEL TIRFEZ6~TD
BHLK. iwatai RK. trachurid &I RO BN AR
7R ARETE R L 722 ETHH19] (K3, % FER),
K. septempunctata DHETELR | 5 ERFEMRE TR
THY, MFER TORPEFERENFEMICHETDH LT
BETREILSER AR — e s,

4) BABSS (DAY FXOBEENICROI-EHR)

FRETU W% (BEEWIE) 2B 588, 2D
BEAIZABOBIRO BIERFERL TWDHDERBDI-
(B6A. 6B), FIRMIICSEB Z BN DOFEIEA
72570 T, Az e LS, T i, Rz
BlIEELIZLZAMBER DS REEZ BN,

SSUrDNA (732bp) DARIRIERR SR Tl Proteocephalus
tetrastomus® [F) FHIR L 100% —E 7=, SHITHERD
RE Y R Shimazu [ 20 ] SRS L7=D B4 i 3k P
tetrastomusDOFEREIZ — B LT=ZEMD, ZOFKRHRITP.
tetrastomus® [R) E S AT, ARG BT Y- D N
(R E L THAELL20], ERA~DORERERE TR0,

5) BIAES6. 1 (VA EDHZERNEEERNICERDT -
&H)

WX TSI CWZRER IR EED T A NG,
Wiz bR E T BRI E SIEENIZ 15emEE D A
RREFED (BRIEES6) (BTA) | E2IEENBITA
JEC 6emFE D [0 BESL RS (REEST)
(R7B),

15 & BB IR P9 L & 7z & L oD LSUrDNA
(689bp) D AH [A) M4 ¥ 3% ClX . Parabothriocephaloides
segmentatus® [FfEIEE100% —F L=, —J7. BEEN
DS W Tl (833bp) Paraechinophalus japonicus? |7 5H
X 100% — K L7, 100% — LBk T — X
(DQY25330, DQY25331) (21, i 5k oD ke fE £ 23
A (Psenopsis anomala) &3RE SN TRVS BIOR
KfafEE—& L, FemGcho—Ha2 A LBlE%.
1ToTcbZ A, Affigaiiig, lRZEDIERE, BHEDIEE
Y, P. segmentatus, P. japonicus DFFLH[21, 22]1&FH
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BIL W2l d | IBE EIERENICRD - S BIX P,
segmentatus, EFENDZEIULP. Jjaponicus L[RITESH
770 7B P. japonicus DG Z T LTG0 LA R
FTHIEXTE Aol VA BITIER R EL THAE
FTAZENLIGENDBARDFAEIAEE ZDID, 5
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fishparasite.fs.a.u~tokyo.ac.jp/Lepeophtheirus/Lepeo
phtheirus—salmonis.html) [ZFE#SNI-ERE S BT 5
LY UIILT AR (lempith) & F AR —E
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T DT —ZIXINSDCITHD TEH RIS N TNDHIL
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BHTLITTEAeh o7z (BT, RIEE) o I TP TH
INE AT FHGRBROFEEA, JEFE PH Sh D LRAFHA], G
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