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P AT BR A w5 e i 40 G 00 1 R 5t AR
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1.5 RISV #1 SSU DNA HJ PCR # 1%

FR A A N BRI A B0 A 2 17k bR
#HE(SN/T 1675-2014), & M RSIV Kl FH 514, LA
PEHUY S LR 20 DNA MR 4T RSIV ) PCR
PRI MR E T & R AR T AR G Skt
B BT X AR HE BT AR OB AR RO A R
H(SSU tDNAYW 1 XFil 5191 LiF51% MF,
5'-CCGGAGAGGGAGCCTGAGA-3' fl F i 51 ¥
MR, 5-GACGGGCGGTGTGTACAAA-3', 4T
PCR ¥4,

PCR R 4514 J9: 94°CHiAEPE 5 min; 94°C
455, 55°C 45s,72°C 1 min, 335 MEHR, &G
72°C#EAH 10 min, PCR S WA &35k 25 pL, Hr
#Eafizk 19.25 pL, 10xReaction buffer 2.5 uL, 5|4
(50 pmol/L) 0.5 uL, dNTP (10 mmol/L) 0.5 uL, #¥
Mz 2.5 uL, Taq i 0.25 pL . 3543 #9 PCR =4 HH 1.2%
1) B R AR O J L UK AN, I a6 AR R S PR wl AT
JEANIAE o
1.6 SSUDNA FIHMRSFREMEE
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Hep (Lexs, IR AN TASGE, [RIE R NCBI H
FELRAE BLAST % 3R B 55 R 4 i 4 7 [R] D
K. M GenBank H N EAHICHYFEH | dtl
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Kimura-2 %3183 EHEE, kA Bootstrap(H
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OGIE D5l sk

WGF1: 5"-GTGACACCGGCAGTTGGATT-3’

WGRI1: 5-CGGCTTTTAAAATCGCACAGT-3’

WH 5 R

WGF2: 5~-GTCGTTTGAATGCCAGTTG-3'

WGR2: 5'-CAAAGCGATAAATTAGAGATC
GT-3'

Hf WGF1 fil WGR1 §73 784 bp W) H EXL,
WGF2 #l WGR2 §"1% 536 bp 19 BL, 519 Lk
ETAY TRERRSARAGEG K. £
PCR WG, Wy 3™ 1 uL, HNGY
WGF2 Fl WGR2 #4755 — % PCR ¥4,
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4 0.25 uL . Taq DNA A 0.2 uL . Btk 0.5 uL,
FHK B 2 8 TR A8 O BVARFR 2 25 L, KR
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WEHLUK T, TE 28 HMEE RS AR A T BRI SR . 3R A
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A DL R =P R 1 IR BRI 4] DNA,
PARA3 1) DNA YERIAR, 7EAH R 454 17 5K
PCR ¥"3, ¥6iF 2, PCR ik pybs etk . LI Ak
3G EE TN E SRR A SSU tDNA 1Y BTk A5
M, EifE 10 5B Bk AT RE, 43 il 4%
WG HEAE O PCR 1A, % 2 57 i HL=0 PCR
R AT

2 HERE5HH
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1 G R R AL, £ 1 B 22 8 B A
M FL I, AR A K ER R 2L 5
WA R0 AR B (A 1) AR TR
il A8 B LT A, 9 A L YR A 2T 4 i e R Dk
B 2),
22 HALRREBFME

AR M g5 R WoR, R,
VS N EH S KA T T SR R AR AL, A
WAL . RYEMMRIE SIS . F421%
FARNHL, JH PN IS A I e A B DA 2, ML AE RE Y PN

b R ———

BT R R B Al PR AR
a. JMERZZAT. 1 WAL, 2 IEH MIEEIZZ b, A RNE FE I SR AL, RS R
Fig. 1 Clinical symptoms of white-gill diseased Larimichthys crocea
a. Pericardial effusion. 1: gill of sick fish; 2: gill of healthy fish. b. The spleen of sick fish showed obvious
hyperaemia and kermesinus, the kidney intumesced and with severe anaemia.
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a. IEWORE MMM A, MLRHA KRB ANMI G 3R); b. & R B IS F, L3821 200 M (55 Sk ) o s B 20>
Fig. 2 Blood smear of Larimichthys crocea
a. Blood smear of healthy fish, there were a lot of erythrocytes (arrow); b. Blood smear of sick fish,
there were little erythrocytes (arrow).
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ST S IR 2 R 3, LU AR UL RELE 2 21
R AR M . IRFE R L AN 9 AR ™ ) g
WEA 2k A KTHARIRGE, WEEAR . 2086 F 5845
TEH AR e MAUE S o o B IR ZF P g A, Hhs
HIRFC A LE 7, SMEAT R R, 355
R AR () £1 240 L 58 2R e — /N, TR B AR,
WA GEMINTL, R EIEA G, B /NEREE 40 309
fife; B NEE A A SO ZE, B /NS B R A A
i, FRRABOWT; BN SE BTN A R IR, A
5390 £0 5 U S BT 1 B PR ZE I A AL O WLEF GRS
PEATE M, O WA 4EWr 24™ 5, O LA AR IR
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Joa o N 20 U D o s A R R, E
JOG AP R EF U %) 2 ZE 40 L A — ol (B AT RE 45 1,
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TENRELERY, AR R RRELG ), (0 AR 5] 5
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PCR =Y HL k&5 5 WoR, AT REE s 38
B R S 45 (] 5) . SSU rDNA FE (K 741 1
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PR 100% o 3 45 3 48 22 8] NCBI 3k 15
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H (Bivalvulida) ¥ # V. H (Unipolarina) % 4% 4 J&
(Sinuonea)—#f" Sinuolinea sp. 5% [ 57 fx &,
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Fig. 3 Histopathology of white-gill diseased Larimichthys crocea

a. Intrahepatic vasculars were stenosing and there were no red blood cells in blood vessels of the liver; b. Liver cell arranged loosely
and the gap is obvious; c¢. The granuloma in spleen (arrow); d. Erythrocytes diffused throughout the spleen and showed serious degenerative

changes; e. Atrophic glomeruli or disintegration; f. Lymphocytes infiltrated in the kidney, renal tubule stenosis, the granuloma in kidney

(arrow); g. Myocardial fibrous transverses are not distinct; h. There were a little inflammatory cell infiltration in the myocardium.
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Fig. 4 Electron micrograph of cells from white-gill diseased Larimichthys crocea
a. Spore-like structures filled in the cytoplasm of splenocytes; b. The lace-like structure wrapped around an electron compact layer.

Fl5s  K#gfarh SSUrDNA PCR ¥ #5455t
M: DL 2000 DNA Marker; 1-9: Nilfi KEEAR SSU
rRNA JE B 1 4528
Fig. 5 Detected results of SSU rDNA in Larimichthys
crocea samples by PCR
M: DL2000 DNA marker; Lane1-9: genomic DNA
purified from diseased fish.

ARARAT ST Y1, UL TG 5 4 % A AR 5 B 4
SR 8) . AEHE BEAT BTN AR, HE1T A
PCR REEERM, 458 BxR, SM51% WGF1 1
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PCR il o 35 4 B, AR 1 A g L[] e Jgke e
(IRTRE . 60 i PO IE 4L U D) R b a2 3] —
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227 A X &S 2R E ) &9 F L Sinuolinea
sp. I RF H [P R 2] T 89%, 5 HAlbffl+
[ SSU rDNA [AlJEPEEAR, BEHTIH U R FE R v £
“EERAE SR AR R, K A I AR
B AR A R A AR, SRR B0, 5l
T M PR BEIE AR

BT WA E Tz, WK A ANR K AR AT
Ak, JLT AT IR S A, EEEN—
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WAT & — PSS ST, (0 i 6 R 28T,
WF 9% UE S A% &5 44 Bt (Myxobolus cerebralis) 253
IR B Elizabeth 25112000 4F 78 10 38 4R KRk
M5 £ (Oncorhynchus keta) '8 it N & 30— 285 19 6
(ORI (O A A I B S e e RN R R = R oo
H-F BB IR W FET 3 Yokoyama %51 i Hy
T 2% i (Thelohanellus hovorkae) 27 4 55
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100 LR ER Ceratomyxa sp. (KU726596)
10 B fIE 1 Ceratomyxa labracis (AF411472)
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2017-1.seq
100112017-2.seq
63 100 '2017-3.seq

100

M 67 100

\—— Sphaeromyxa kenti (JX443489)
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2 EMyxidium streisingeri (KM001688)

85
94 Ortholinea auratae (KR025869)

81
Myxobolus wootteni (DQ231157)
70

L Uk R EFH Chloromyxum sp. (KX980205)

LR R B H Henneguya doneci (HM146129)
U R EFf Myxobolus sp. (KY965936)

100

f\§E$EW Parvicapsula sp. (KU377575)
ég Parvicapsula limandae (EF429096)

L W Auerbachia (KY302710)
76
ol Sinuolinea phyliopteryxa (DQ645952)

5% R EFh Sinuolinea sp. (1X996022)

Coccomyxa chodatii (FJ648512)

98 Coccomyxa mucigena (FJ648513)
Renispora flavissima (RFU29393)
H #1577 1 Microsporidium prosopium (AF151529)

Spraguea (JQ820238)

99 C TR T B Enterocytozoon hepatopenaei (KX981865)
10 ] 92 Nosema adaliae (KC412706)

{55 B BAAR: . Thelohanellus kitauei (GQ396677)
80 #71 BAR Bt Thelohanellus sp. (KP792568)

BRHL 8 Sphaerospora (AJ609590)

BEZBRH1 B Sphaerospora molnari (JX431511)

S
0.2

K6 M4EEIHT 1L SSU rDNA JEPH P FIFg 1 R 5L K B W
O T BEACA R R AR A U 53, 2E4% Kimura-2 ZHO8ERY; 73 XARKUE AR 7R 1000 YCHE Sl RE T 45 21 19 B 45 B 43 1L
PR R B R R B L5 R A 0.2 B
Fig. 6 The phylogenetic tree of myxosporidia based on partial SSU rDNA gene

The phylogenetic tree was generated by neighbor-joining method using 1000 bootstrap and kimura 2-parameter model.
The scale bar represents the average number of nucleotide substitutions per site.

i 2% 2 7™ E A M IR . Sinuolinea J& B T
1916 4 Davis 76 R A 4 & A Bt 201 /b
KI, ALV AE T KA AR A, EA5HGEE
£ 10 24172008 4F Garner 2" 8 —Fh Sin-
uolinea 1] LA BURYL iy B /NEY K, B/NVE L

J AR K . Marianna ZEUI%t 0 e B B R
(Oreochromis niloticus) i 202U B %0 5%, & B
Joa £0 1 I A 2R A BRI R SR L I, TR
JELOE LML AL OBE . B2
AW % B 2R 5 3% I A A S TR R A Y
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BT MRS R B R IR
& DNA [ 550 PCR #7315 ]
M: DL 2000 DNA Marker; 1, 2, 3, 4: —% PCR ¥ 7= 4y;
5,6,7,8 T PCR ¥ #E=4).
Fig. 7 Detected results of SSU rRNA of white-gill
diseased Larimichthys crocea samples by PCR
M: DL 2000 DNA Marker; Lanel—4: first (nest) PCR;
Lane5-8: second (nest) PCR.

8 HizX PCR 4552 MAE I

M: DL 2000 DNA Marker; 1: f&#ff T 0 2: SR i R
30 SRR TR 4 B R 5 @R R

FEAR: 60 LRI 7: 28 FOV TG 8: BT I

Fig. 8 Specificity analysis of the nested PCR amplification
M. DL 2000 DNA Marker; 1. Microsporidia from Lophius litu-

lon; 2. Enterocytozoon hepatopenaei; 3. Microsporidia from

Portunus trituberculatus; 4. Diseased fish; 5. Healthy fish;

6. Cryptocaryon irritans from Larimlchthys crocea;
7. Negative control; 8. Positive control.

(egaiiaatinl) i)

B9 X PCR 1Y 72 AR K
M: DL 2000 DNA Marker; 1-10: 10™'—10"" 7 [ i) 7 B 5.
Fig. 9 Sensitivity analysis of the nested PCR amplification
M: DL 2000 DNA Marker; Lanel-10: 10'-107"°.

R, R EE U s B T — R RE R,
2: 18S SSU rDNA JFHI il e % B e fa iy
%% 1 GHr A (Sinuolinea niloticus n. sp.), AU <
B8 1 R B A AR R S AT, oA D i 4 2 A
EEAR, AU EL AR oK, B PN IE 4 21
HE IR LA IR LRI R A i R R S B
Ak, HARMERRBEAREE WAL, BIRE R
1114 JFF 00 vt YO0 1) AR A, H dR ™
(1495 722 A8 S 7 MR R0 O 5 R R B D) e R AL
S 7 JBLE 0 B I v R B A R g A, L AU
Sk —8, AWFIEAXTIA . MBS T2
R B2FEE ) SR RS PCR A A 7E i A LA 2H 41
() DNA FEA PRI 3 B R R, T LA g
RIS O T 2 T B T A SR

i i 1 RR < 1 B 1) R B A 34 S AR 1Y
FMARAS, PR T TR B 8B /0 ] LA LER 5] P AR
IO 2 e SN I R R RR A e N 7 e
PR IR ST ), fEE RV, R KR —
H 26~28°C, IR R REMALL 1 8L
08T, FRIETHRAE 10%~50%, Z FHYIRIE £
NG R RO IR H G, XK
KB B8 & K IR R AE 26~28C £ 47,
Ao mE R 1 DL B, I IR 20T BURE R
RO, AR R TR B 22 R ARG R UL SR
NG A e IR bt ok B B BUR
RSIV PCR A% MRA S BAME, PIEZH SUR ) A
WA WL RN BE R bl 1, HOWE R T F RS,
P, A5 | I U A B ) B0 SR 5 DL AR
R B8 A P B BOR R AN R, B8 7T g 1
SRR A e I ) — N AR RLA) I R AR

a0 R A N W ER N T N SO E
ARSI . PPl 22 AR/, 1 245 R TE
WM P TC IR B ER, A Bh AT R A I R
LWk T IRME. PRI ST, Bl FRRNZE
%, CRIA A4 Fh R A7 B A 6 b B B AR B
RESE, L5 BH— NG —m g P
AEBEE 7T AW ROR M R, R AR Y
R ARAG B TR R R, IS T — i
J& . Hallett 25V <7 1 FFA6 IR YL V0 1 5 A1 K
M (Ceratomy xashasta)ip £ it 52T 98 Y6 E . PCR
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B, RSSO E A B T MO8 R AR TR
BEgE; BPHEPIF R T L2 E PCR %L, AT RE
R A3 A 7L 5 L3 HL(Myxobolus honghuensis) |
ST BA A% i (Thel ohanellus wuhanensis) . % 257t i1
Ht (Myxobolus wulii)Fi1 1. Fi [& 12 #t g H (Myxobolus
turpisrotundus) =5 4 FhZE AT HUR 1Y R SR 2T
T 55 PCR ¢ 1R e, RIS 3 nT LIA 2K
HEBRAER S Y 5 B9 T4, PR A I 58 78 R A5 1Y
SSU rDNA 74 &&fili b, #5717 82 PCR A3l Jr
B, T B RAEAS, i AR ST A 7 AT
e RAGE I, 9 4 S5 P 4k 65 2 B Lok BB K fa v
IR T AR R S, Hizh ik R ¥ i
AL 0.5 pgo T REARRYE o K arE A 2
filF AR, XA KRN H B DNA 7]
REZx T2 PCR HER S 1, FRARPHPEAS 122,
AHEFE ST L PCR Jrik ) — Ik PCR ¥ #f 1]
DL S0t O S I 400t B, R v A R A,
A 8B AR B 1 s B

gi B RraR,  H AR 77 5 KB 0

A AT RE S i ARAERAH AR py A [R] oo Jr 5| 7 ) A
[7 Fof B 11@“5EE”%IIW”EE#)UE%XW@E@

AN [ A A < P HE AT X2 Wi, R T
PCR 4" 355G Wi U) i WA HEAT 112 HH?EE%EEJZ
A, PCR AN 7 v B3 & Tl PR PR AG I

U BB 2 4 7 O R R T B ARG R, WEEI’J?FF'
J& A S A BURHLELA A Fr e — 05T
S L HK:

[1] Xu X J, Sang B H, Qin Y X, et al. Detecting macrophage
migration inhibitory factor in tissues of Larimichthys crocea
with Cryptocaryon irritans disease[J]. Journal of Fishery
Sciences of China, 2015, 22(6): 1227-1233. [{EEHE:, AR
ar, W, 45 R MR IR b B A R
SN A F R 4B 0], E KRR, 2015, 22(6):
1227-1233.]

[2] LiZ Q, Zhang K, Lin M, et al. Isolation and identification of
pathogenic Aeromonas veronii from Pseudosciaena cro-
cea[J]. Oceanologia et Limnologia Sinica, 2017, 48(1):
139-147. [ZRH0E:, dkbh, MO%, 5F. K fi(Pseudosciaena
crocea) i P4k G HL L TA (Aeromonas veronii ) i) 73 25 45
A SRR SE[I]. TS WIVE, 2017, 48(1): 139-147.]

[31 Zhang D F, An S W, Zhou S M, et al. Histopathology and

ultrastructure of visceral white-spots in Pseudosciaena cro-
cea[J]. Progress in Fishery Sciences, 2017, 38(4): 11-16. [3k
FHR, epits, R, 4. K fh(Pseudosciaena crocea)
PALIE 1 A5 B9 2 0 BRAFLER S0 B A D). b Bk it
&, 2017, 38(4): 11-16.]

[4] Shi H, Xie J J, Wang W, et al. Preliminary study of a new
virus pathogen that caused the white-gill disease in cultured
Larimichthys crocea[J]. Journal of Fisheries of China, 2017,
41(9): 1455-1462. [FiZE, WIEEZE, W, & A M
“E S — R R IR IR OTIE D). KR, 2017,
41(9): 1455-1462.]

[5] Yang X Q. PCR detection of cage cultured large yellow
croaker Iridovirus in the Luoyuan bay, Fujian province[J].
Fujian Journal of Animal Husbandry and Veterinary Medi-
cine, 2013, 35(2): 5-8. [H/INilk. BRI FRAH K B RN
Y PCR AEIN]. FR & S IR, 2013, 35(2): 5-8.]

[6] GongH, ZhengZ Y, Liu Z'Y, et al. Isolation of a virus and its
partial physicochemical properties of the yellow fish with
white-gill disease[C]//Proceedings of the 2013 Symposium
Abstracts of China Society of Fisheries Fish Specialized
Committee. Haikou: China Society of Fisheries, 2013: 86.
(220, AT, XIRE, . BeH 8 RS ampheEn
OB R FIACRFE ST [C)/2013 AR HR K =2 2t g
BB AR 2 . B0 hEK 2,
2013: 86.]

[7] Xu W J, Qin Z D, Shi H, et al. Mass mortality associated
with a viral-induced anaemia in cage-reared large yellow
croaker, Larimichthys crocea (Richardson)[J]. Journal of
Fish Diseases, 2014, 38(5): 499-502.

[8] Yuan S P, Wang G L, Jin S. Review of pathogenic Nocardias
in cultured fish[J]. Journal of Microbiology of China, 2006,
33(2): 137-141. [ZEF, FER, £ w0 a8unit
RICEBTIEHERELT]. AR, 2006, 33(2): 137-141.]

[9] Xu XY, Chen J M, Feng J J, et al. Pathological and ultra-
structural changes of American eel (Anguilla rostrata) in-
fected by Edwardsiella tarda[J]. Journal of Jimei University
(Natural Science), 2017, 22(6): 17-22. [FB525, BREBE, 15
7, ARG R IC  R L SEIN BR A (2 215
TR ERWLEE[T]. B SRR (A AR B AR), 2017, 22(6):
17-22.]

[10] Zhang J, Mao Z J. Research progress on Pseudomonas
plecoglossicida and its virulence factors of Pseudosciaena
crocea[J]. Journal of Zhejiang Wanli University, 2015, 28(6):
69-76. [BKA, BZIR. IR U0 R B (R
B K TR TR ST R )], Wi T B AR,
2015, 28(6): 69-76.]

[11] Somjintana T, Somjai W, Grant D, et al. Enterocytozoon



212

Hh K R

%26 &

[12]

[13]

[14]

[15]

[16]

[17]

hepatopenaei sp. nov. (Microsporida: Enterocytozoonidae), a
parasite of the black tiger shrimp Penaeus monodon (Deca-
poda: Penaeidae): Fine structure and phylogenetic relation-
ships[J]. Journal of Invertebrate Pathology, 2009, 102(1):
21-29.

Liu Y, Gu Z M, Du N, et al. Progress in the taxonomy of
Myxosporean[J]. Chinese Bulletin of Life Sciences, 2010,
22(8): 717-722. [MIBH, JUEEE, FHA, &5, R mak
Wb, AEArRleE, 2010, 22(8): 717-722.]

Lu Y S, Wang J. Progress of studies on Myxosporea (Proto-
zoa: Myxozoa)[J]. Journal of Fishery Sciences of China,
2000, 7(1): 103-106. [ 335, JEE. KT UG ] K
TR IR, P EK=RF2E, 2000, 7(1): 103-
106.]

Willard O. Granath W O Jr, Effects of habitat alteration on
the epizootiology of Myxobolus cerebralis, the causative
agent of salmonid whirling disease[J]. Journal of Parasitol-
ogy, 2014, 100(2): 157-165.

Elizabeth U C, Alan C, Stephen W F, et al. A new class and
order of Myxozoans to accommodate parasites of bryozoans
with ultrastructural observations on Tetracapsula bryosal-
monae (PKX organism)[J]. Journal of Eukaryotic Microbi-
ology, 2000, 47(5): 456-468.

Yokoyama H, Liyanage Y S, Sugai A, et al. Efficacy of
Fumagillin against Haemorrhagic thelohanellosis caused by
Thelohanellus hovorkai (Myxosporea: Myxozoa) in coloured
carp, Cyprinus Carpio L.[J]. Journal of Fish Diseases, 1999,
22(3): 243-245.

Dykova I, Kodadkova A, de Buron I, et al. Snuolinea infec-
tions in the urinary system of Cynoscion species (Sciaenidae)
and phylogenetic position of the type species of Snuolinea
Davis, 1917 (Myxozoa: Myxosporea)[J]. International Jour-
nal for Parasitology: Parasites and Wildlife, 2013, 2: 10-17.

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Garner M M, Atkinson S D, Hallett S L, et al. Renal myxo-
zoanosis in weedy sea dragons, Phyllopteryx taeniolatus
(Lacepéde), caused by Snuolinea phyllopteryxa n. sp.[J].
Journal of Fish Diseases, 2008, 31(1): 27-35.

Marianna V R, Claire J F, Germano F B, et al. Snuolinea
niloticus n. sp., a myxozoan parasite that causes disease in
Nile tilapia (Oreochromis niloticus)[J]. Parasitology Re-
search, 2016, 115(11): 4307-4316.

Bartholomew J L, Atkinson S D, Hallett S L. Involvement of
Manayunkia speciosa (Annnelida: Polychaeta: Sabellidae) in
the life cycle of Parvicapsula minibicomis, a myxozoan
parasite of Pacific salmon[J]. Journal of Parasitology, 2006,
2(4): 742-748.

Koie M, Karlsbakk E, Nylund A. A new genus Gadimyxa
with three new species (Myxozoa, Parvicapsulidae) parasitic
in marine fish (Gadidae) and the two-host life cycle of
Gadimyxa atlantica n. sp.[J]. Journal of Parasitology, 2007,
93 (6): 1459-1467.

Kaie M, Karlsbakk E, Einen A C. A Parvicapsulid (Myxozoa)
infecting Sprattus sprattus and Clupea harengus (Clupeidae)
in the Northeast Atlantic uses Hydroidesnorvegicus (Ser-
pulidae) as invertebrate host[J]. Folia Parasitological, 2013,
60(2): 149-154.

Hallett L S, Bartholomew J L. Application of a real-time
PCR assay to detect and quantify the myxozoan parasite
Ceratomyxa shasta in river water samples[J]. Diseases of
Aquatic Organisms, 2006, 71(2): 109-118.

Li D, Liu Y, Zhai Y H, et al. Development and preliminary
application of PCR method for the detection of Myxobolus
honghuensis (Myxosporea:Bivalvulida)[J]. Freshwater Fish-
eries, 2017, 47(1): 12-16. [Z=F}, MIPH, HidE, . HLl)
g PCR KGN 5 vk i 5020 B I]. ok ik,
2017, 47(1): 12-16.]



LA TS FREH R BT A — Bl R 9 1 HO 1 2 U B 27 B N 7 YA W 4R 213

Preliminary study on the histopathology and detection methods of a
Myxosporea parasite that causes white-gill disease in cultured Larimi-
chthys crocea

SHI Hui', CHEN Zhuo?, DING Huixing?, XIE Jianjun', WANG Wei', WANG Gengshen', HE Jie', XU Wenjun'

1. Marine and Fisheries Research Institute of Zhejiang Province, Key Laboratary of Marine Culture and Enhancement
of Zhejiang Province, Zhoushan 316021, China;
2. Marine and Fisheries Research Institute of Zhejiang Ocean University, Zhoushan 316021, China

Abstract: White-gill disease emerged among cage-cultured Larimichthys crocea in Zhoushan in 2017. Systematic
etiological methods such as polymerase chain reaction, histopathological sections, and electron microscopy in sick
fish with clinical symptoms were performed to characterize the pathogen. Histopathological results showed that
tissue necrosis was present in the spleen, liver, and kidney of sick fish. Moreover, the erythrocytes in the tissues
underwent obvious degenerative changes, and a decreased number of red blood cells was observed in the blood.
Ultrathin sections used in the electron microscopy showed the presence of microspore-like shapes with diameters
from 300 to 600 nanometre. Total DNA extracted from the pathological tissue was used to amplify the 18S ribo-
somal RNA gene (SSU rDNA). One specific gene was identified to be homologous to that in Sinuolinea sp. with
89% amino acid sequence homology. Our study results showed that the recent pandemic of white-gill disease that
affected Pseudosciaena crocea in 2017, which was caused by Myxosporea, was different from the previous
white-gill disease. A specific and sensitive detection of the pathogen was developed by using nested PCR, which
only requires a minimum amount of 0.5 pg of template DNA and produces 10* more copies than the number of
copies produced in single PCR amplifications.

Key words: Larimichthys crocea; white-gill disease; histopathology; electron microscopy; SSU rDNA; Myxospo-
rea; nested PCR
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