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Morphological Description and Phylogeny of the M onogenean
Ligictaluridus pricei Parasitizing Gillsin Two Species of Catfish Family

ZHANG Wen-Run Kadierding:Aierken RONG Meng-Jie YUE Cheng HAO Cui-Lan"

College of \eterinary Medicine, Xinjiang Agricultural University, Urumgi 830052, China

Abstract: During the investigation into parasitic pathogens of fishes in urban areas of Urumqi and Bachu
County, Xinjiang, from September 2018 to October 2019, monogenean parasites were found in the gills of
both Ictalurus punctatus and |. nebulosus. The morphology of the parasitic species was basically the same
between the two fish species, except for the bar morphology. The parasites were tentatively identified as
Ligictaluridus pricei of Ancyrocephalidae, Ligictaluridus (Fig. 1, 2). To verify the the species identified by
morphology, molecular identification was performed with the construction of a phylogenetic tree. The 28S
rDNA sequences of parasites from the two fish species were amplified, and the phylogenetic tree and genetic
distance matrix were constructed after sequence comparison. The similarity between the parasites from the

two species and L. pricel was above 98%, and the phylogenetic tree showed that they closely clustered into a
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same branch with a confidence of 100 (Fig. 4, 5). The same genetic distance between the parasite from the two

species and L. pricei was close to zero, showing a high degree of similarity and kinship (Table 3). Therefore,

according to the morphological characteristics and phylogenetic analysis, it was determined that these two

fishes were infected with the same parasite. The findings of the study can provide a basis for the disease

control of artificially cultured catfish in Xinjiang region.
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AL, RO, WA EmE R, IR
Z NN FE, BUHEEK 13558 5 13
BB AN = B

M FCEafE L (Ligictaluridus pricei) J& T4
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FUARRENG AL BE . AR MRS A, i
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®1 ATEMEME RMRKEHE 28SrDNA FP5IH GenBank &% %
Tablel TheAncyrocephalidae speciesused for building treesand the

GenBank accession number of the 28SrDNA sequence

GenBank & 3%

A ﬂ]< Ak . 5 Accession %ﬁﬂﬁ
Genus Species Host species number Locality
Hot /il £ R L. uruguayensis ARES Mugil liza KF442630 24 Brazil
Ligophorus L. pilengas ¥ Liza haematocheilus IN996824 77>~ Ukraine
L. kaohsianghsieni ¥ f4 L. haematocheila KY979154 % # Russia
WE TR £ U C. amieli % A2 B e Aphyosermion cameronense KT945076 %376 Cameroon
Cichlidogyrus C. tilapiae BI3EAD Paratilapia pollen MH767412 Ty i il Madagascar
TR U 2] [ 584 L E. johnii S Lutjanus vaigiensis EU836193  1[H China
Euryhaliotrema E. fastigatum JRATH L. griseus MG586859 P4 Mexico
E. tubocirrus s L4 L. synagris MG586846 S VHEF Mexico
AR TE T 2% B H. cromileptis L 354 Cromileptes altivelis EU523146  #i¥ Vietnam
Haliotrema H. susanae {5304 % 1 Myripristis murdjan MG518632 T3k 75 Malaysia
WA i R R /NERWE A e B parvianchoratus K BEA i Pomadasys maculatus KJ571009  [E China
Bravohollisia i FEE 4755 111 B, qussevi WiBE£165 P. hasta KJ571007  #[# China
W7 v A1 i L B. tecta KPEA 5 P. maculatus KJ571012  #1# China
7 g A i L B, rosetta RIEA b P maculatus DQ537364 [ China
i R ZF A dL A, paradoxus # i Sizostedion lucioperca AJ969952 Wik 5 Slovakia
Ancyrocephalus Ayl e B A percae Ay Perca fluviatilis KF499080  {#[H Germany
AH R Ligictaluridus 3 G L. pricei 2 Bl ctaul urus nebul osus AJ969939  fEF LA
Czech Republic
I R TGS A L H. arii fifi . Slurus asotus KF676629  EIFEF India
Hamatopeduncularia 2 1115 52 H. thalassini fili i S asotus KF676631  EfE India
H. bagre % Bagre marinus MG586873 &P Ef Mexico
fili %% H 8 Slurodiscoides #2254 1t S campylopterocirrus GHR i fih Pangasius hypophthalmus AY841872  h1[H China
P04k 8 Bychowskyella % i JU 4 1t B. pseudobagri # #it4. Pseudobagrus fulvidraco EF100541  "[H China
D2 s B AL 0L P gigi i P fulvidraco KX812456  +1[E China
Pseudancyl odiscoides
WG R A G H T, varicus fifi i Slurus astus MH094192  1[H China
Thaparocleidus KZEMK H T, magnicirrus il S astus MH213065 H1[E China
X TG L T, asoti fifi 1 S astus MG601547 H[E China
4123 Outgroup /IMR=AR L Gyrodactyluskobayashii 44 Carassius auratu KJ524572 [ China
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BERGHANR L. A MAFFT #fF
(Nakamura et al. 2018) X7 %1117 % =t}
grbre FHIGRSTIX %R AT Gblocks 0.91b.
MRS K B M Z K H Modeltest 1 F
(Posada et al. 1998) X k& £ w47 e A
fitiit . K H DItk (Bayesian inferences, BI)
XTEAR AT RS . H MrBayes v3.2.6
A (Ronquist et al. 2012) M RS K B W -
Y& Modeltest # 4 (Posada et al. 1998) X453
Mrai R L GTR + 1+ G Am A, wEARS
BERIN 6 (nst = 6). Ar £ [E] AR AR AN
invgamma (rates = invgamma), [FI %57 4 4%
Ln Rk, Hr 3 &, 1 %A, sl
1000000 1, & 100 AGEAT 1 kAikE, 9 Ryl
EPELUGIZ KK R (Ronquist et al. 2003).

2 ZRE

AHIEFE IR AR T R X R AI23 J, R
67 Ky mpHm78 B, Byt 235 K.
B s SRR AT A s PR R L F 0N 43%, =3
i ZF AR i R AL 22 %.

21 HEREEELER

fEE: BE s X R

AAAETRAL: HEES

SRARHh T S [ s 5 B AR SE T AL B 1 5
2018 A= 11 H & 2019 410 A,

TEARR (B 1D BfE4K (653 £23.3) um

(623 ~679 um), % (29.1 £20.1) pm (96.0 ~
138.5 um) (n=23), HR AL 2 X}, JEXfug KTai
XFo MHITAUERTE, (53 +12.7) pm x (57 +14.7) um
[ (37 ~62um) x (41 ~97 um), n=16]. Hi{k
1) J R A5 R T B X 43 B AR JE IR (98.0 £
18.6) um (73.4~121.1 um), %& (120.5 +14.3) ym

(79 ~ 136 pm) (n=22), KN IR
IIACANI I, B9 45K (49.5 £ 3.4 )um(46.0 ~ 53.6
pum), HIEEEK (47.8 £2.6) um (433 ~51.9
um), #9K (18.7+2.3) um (15.9 ~21.3 pm)

(n=23), HWEEFWImEZR, HEEA A
FEIER M, K/ (21.5£4.7) ym x (71.6
+6.4) um [ (14.6 ~26.4 um) x (60.0 ~ 80.5 um),

n=17]. MEHRRBEL h R, Bek
(50.0 £3.5) pm (45.4~559 um), HFEIHFK
(48.4+2.1)um(42.4 ~51.8 um), #J4:K:(19.6
+0.9) um (17.1~22.5um) (n=23). iR
Fr BB VT I, WImiER,  Hh R A A ET
=, KA (15.0£2.7) pm x (60.1 +7.6) um
[ (11.0~17.5pum) x (56.6 ~75.6 ym), n=
17)6 LN NHETR R, L 6 % FL B S R4
PR REETE, KRAAA—H, K9~16 um (n=
1) o RHEAS A 5 R R 3 2 e
TR, 41K (402 +£2.1)um(36.5 ~ 43.0
pm), SRR I i AT R A, 3t v
B IRIRIRGE, KRR/ (385 +
2.6) pm (34.6 ~42.1 um) (n=21),

63 =pEfm

AL, BT

KA R S [ S T A L AT g K A 7
Wln. BERFWALRFETS: 2018 46 H &
2019 4 11 A

TEARA (B2): Bk (539.7£65.7) um
(403.8 ~ 644.8 ym), % (127.9 + 29.6) um
(101.7 ~207.7 pm) (n=19), MR 2%, J&
XTI R T HIXS o AT AAERTE , (36.5 £4.6) pm %
(39.5+4.4) pm[ (302~47.2) pmx (28.4 ~
48.3) pm, n=11]. HAEKEREE 5AEFTEIX
Y, JEAEK (80.1 + 13.9) um (60.9 ~
100.6 yum), % (118.9 +10.3) um (98.7 ~ 140.8 um)
(n=14). BHRRENINRIFCATE,
4K (44.1 £4.6) pm (302 ~53.9 pm), 23
K (40.1 £4.0) pm (29.7 ~46.7 pm), 2R
K (13.8+1.1) pm (11.7 ~15.6 pm) (n=27),
T ST AL B IR R A 2%,
KA (141 £ 23) pm x (64.5 + 7.9) pm
[ (9.6~17.5 ) um x (422 ~76.8) um, n=29].
RE KRS PR R, Ak (452 +
3.2) um (37.9~52.1) pum, #FEHK (40.1 +
3.0) um (34.4 ~43.3) um, #RK (14.1+1.2)
um (113 ~16.8 um) (n=27). FE&ERH 215
“V” ZI, WitFE, R R TR
K/ANA (153 £ 2.0) pm x (563 £ 5.0) pm
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B 1 P R A K R 2
Fig.1 Morphology of Ictalurus punctatus
parasitic Ligictaluridus pricei
a. IR b HRKH (A)L TFHERR (B). MRS (O
c. ACHEAR.
a. Ventral view of the holotype; b. Anchor (A), dorsal bar (B), ventral
bar (C); c. Copulatory organ.

B2 ZBEamEr L RiEsn sy s
Fig.2 Morphology of the parasitic Ligictaluridus

pricei of Ictalurus nebulosus

a. BERIGTHM: b, HRKE (AD, R (B JEBEE (O
c. AHAds.

a. Ventral view of the holotype; b. Anchor (A), dorsal bar (B), ventral
bar (C); c. Copulatory organ.

[ (12.6 ~21.3) pm x (54.3 ~59.6) um, n=27].
NG RAETE R, R 7 R B 2
RI]IER, KPNA—E, £ 7~15um, 57 Xf

BUN (n=16) o s A 530 aM
LR S B, 4K (32.843.2) um
(26.9 ~ 37.2 um), SCRFARUT N5 A2 HE I AH
E, winfAEYIFEIRIRA R, TR RN
A (33.4+3.5) pm (27.7 ~40.3 um) (n=22),
AR 5 [ A A0 O id # R e S ) IR
et H 31T L3 (Klassen et al. 1985, Mezelle et
al. 1943, Prost 1973, Beverley-Burton 1984, £
M 2013) HESRREA—F (K 3), H
fERE EMAZER, BAERILESGRIE 2.

B3 R A RE R
(5| H Klassen et al. 1985)
Fig. 3 Original morphology of Ligictaluriduspricei
(form Klassen et al. 1985)

a. REAIFITW: b, HoRKE (A WA (B G R (O
c. AHEAS.

a. Ventral view of the holotype; b. Anchor (A), dorsal bar (B), ventral
bar (C); c. Copulatory organ.

22 NS RGERE ST

B R B 43 Al R L. pricel 1 (BFAESE
AR L. pricei 2 Al L. pricel 3 (4
ZPEEE D, T4 1) 288 rDNA 7 HIKFE N
832/826/840 bp.Blast L X} L. pricei 1 5 L. pricel
FIBATE N 98.61%, L. pricei 2. L. pricei 3 5 L.
pricei AHALLTEIIH 99.80% .

KT 28S rDNA FEK F7 51 A% E 25 3 Bt
FH] (F£3), L. price 1 5 L. pricel [JitfL
B4 0.011, L. pricei 2. L. pricei 3 5 L. price
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)38 % P 2 #0002, L. pricei 15 L. pricei 2.
L. pricei 3 [1is £ 2 25454 0.009. L. pricei 2 5
L. pricei 3 A& RS /N T 0.001, AN[FIFEAH
(1 T8 A P A /I o 25 BB ] RSB A% BE 1259 0.043
~0.727, AHE TR It e 5 s )
WAL B O, N 0.078; S dUE L

Bk, N 0.727.

A5 28S rDNA 751 FH i KAUSRVE s 2

a~ (B4, UM 4 K3 Hrh B s

(Ligophorus). Mgt J& (Cichlidogyrus) .

g s fUE (Euryhaliotrema). 4% )@

(Haliotrema). Mg fifyi i J& (Bravohollisia)

KF442630 Ligophorus uruguayensis
IN996824 Ligophorus pilengas

65| KY979154 Ligophorus kaohsianghsieni

" KT945076 Cichlidogyrus amieti

98(' MH767412 Cichlidogyrus tilapiae

100

95

- EU836193 2 [R5 4#% . Euryhaliotrema johnii
MG586859 Euryhaliotrema fastigatum

991 MG586846 Euryhaliotrema tubocirrus

84
o¢ EU523146 ety . Haliotrema cromileptis

83
100

7

—_

MGS518632 Haliotrema susanae

KI571009 /NHWE i 8. Bravohollisia parvianchoratus
KJI571007 17 KA 5 0L Bravohollisia gussevi

0ol KI571012 $E A5 H Bravohollisia tecta

00 DQ537364 - [ W& 5 . Bravohollisia rosetta

hq AJ969952 ARG ML Ancyrocephalus paradoxus
KF499080 Juf i 15 . Ancyrocephalus percae

@ LISl K Ligictaluridus pricei 1

AJ969939 ¥ [T ¥4 1L Ligictaluridus pricei

—_

10

39

00 @ % ECHafl R Ligictaluridus pricei 2

@ LA Ligictaluridus pricei 3

d+ KF676629 M1 . Hamatopeduncularia arii

)Z[ KF676631 JEt [l F7 Bt Hamatopeduncularia thalassini
MG586873 Hamatopeduncularia bagre

— AY841872 WB228248 M Silurodiscoides campylopterocirrus

98- EF100541 EFRPU%E Bt Bychowskyella pseudobagri

7

r KX812456 HHUNH &L H Pseudancylodiscoides gigi
{ MH094192 A 748 K 8 Thaparocleidus varicus

3

4
19 0 MH213065 KZ4 K Thaparocleidus magnicirrus

99 MG601547 XIESICIR Thaparocleidus asoti

KJ524572 /MK = Gyrodactylus kobayashii

B4 FETBRRUMEEER 28SrDNA RERK BN
Fig. 4 Phylogenetic tree based on 28SrDNA sequences by Maximum likehood

3 EHETR 1000 KEIEER A, B RIS M2 5. EThsit i @ Ligictaluridus pricei 1 577 245 3 i SRS AL ;

@ Ligictaluridus pricei 2. @ Ligictaluridus pricei 3 45 274 25 Bl

Numbers at the nodes indicate bootstrap values with 1 000 replicates. The scale in the figure indicates the difference between the sequence.

Marked in the figure @Ligictaluridus pricei 1 (parasitic |. punctatus species), @Ligictaluridus pricei 2, @Ligictaluridus pricel 3 (parasitic |.

nebulosus species).
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( Pseudancylodiscoides ) 1 it K H J&

46

78

100
-
23
100
23
| S—
53
49
N

0.4

(Thaparocleidus) &Hy—3; ¥ [ g
(Ligictaluridus) 54 HU & (Ancyrocephalus)
RN—. MMEET 28S rDNA 741 F DU 1792
MRS (B 5, MRS N 4 K3 H

51 MH213065 REHRH Thaparocleidus magnicirrus
99 |- MG601547 X34 S Bt Thaparocleidus asoti
MH094192 Z S48 X . Thaparocleidus varicus
KX812456 #Fifh4i# M Pseudancylodiscoides gigi

AY841872 122K 5 B Silurodiscoides campylopterocirrus
EF100541 EFVU4E . Bychowskyella pseudobagrei

571 KF676629 VSRR B Hamatopeduncularia thalassini
KF676631jE A [I4% 5. Hamatopeduncularia thalassini
MG586873 Hamatopeduncularia bagre

@ 5 ECHAAE W Ligictaluridus pricei 3

@ [ [CHEHH R Ligictaluridus pricei 2

99| @ ¥ ECHEHE W Ligictaluridus pricei 1
97|' AJ969939 I [Kaf 1 Ligictaluridus pricei

AJ9699527 B4R B WL Ancyrocephalus paradoxus

93l KF499080 il 4 e Ancyrocephalus percae
82 MGS586846 Euryhaliotrema tubocirrus

EU836193 2[R 5E g8 W Euryhaliotrema johnii

MG586859 Euryhaliotrema fastigatum

KT945076 Cichlidogyrus amieti
MH767412 Cichlidogyrus tilapiae

6o KF442630 Ligophorus uruguayensis
JIN996824 Ligophorus pilengas
KY979154 Ligophorus kaohsianghsieni

70 KJI571009 /N 135 i1 Bravohollisia parvianchoratus
KJ571007 ¥ [RFE £ 85 88 Bravohollisia gussevi
KJ571012 3B WE A %5 W Bravohollisia tectarun
DQ537364 S A 5 11 Bravohollisia rosetta

EU523146 S #1545 i Haliotrema cromileptis
MG518632 Haliotrema susanae

KJ524572 /MER=A L Gyrodactylus kobayashii

B5 ETFNHETEHER 28SDNA RERXBEW

Fig. 5 Phylogenetic tree based on 28SrDNA

sequences by Bayesian inference (b) analysis

43 ERIEUTA 1000 RESRFEN M. B RERTFIZ I8 ZR . EFHriE R @ Ligictaluridus pricel 1 4827 A BE s X R g

@ Ligictaluridus pricei 2. @Ligictaluridus pricei 3 8274 z= BEM .

Numbers at the nodes indicate bootstrap values with 1 000 replicates. The scale in the figure indicates the difference between the sequence.

Marked in the figure @Ligictaluridus pricei 1 (parasitic |. punctatus species), @Ligictaluridus pricei 2, @Ligictaluridus pricel 3 (parasitic |.

nebulosus species).
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K H g O R U L s . DO U
AR S RN — 3 Sail it s g s
B @R N—3; Eatrif)g. BRREE
N3 B IKiEsE T JE S E R R N
PR LR L. pricel 1 (942 BF A X2 e
Fh) A1 L. price 2. L. pricel 3 (2342 z B g )
#5 % foatn g R o — 3, BEERN 99,
BN E, FEEE RN R RN —
NGRS, VB S T B BB R SR 208 Rl
5L IR B i a5 R — 5
3 Wid

AT T I BT AR T B i SRR 2 B
() a5 1] A A 20 28 ) 3 D H A B A
—3. TEEFMALGRER, B X RaE A
()38 (A o AR EOR, T P A A A
BN RAME, bR B A BRR ) 2%
WEER A IEREB “V” 7, Mgk, &
(AL AT R s 2= BT AR (1) 5 PG o
RN, BERERBONTE, HEEA A 6
MERI 2, MR 2 FEME V7 F,
HR B AL A BT R . Beverley-Burton (1984)
A, B G )T I I R TR AS LR/
AL T S R A RIS, (H2, X
AT AR (R FE AN R AR A AT I A . A
B TR I, 3 DB R 1A [8] AT e R
15 EARG R, HIRAT RS KA S R 55
FEFA R I, i i 1 R B
ANTE B AR NN 73 S0 B bR

TR RER R E, HILT RS HS
BN & TE A 2 T B ] SE IR 3 RO, B
IR, (HAESEBRI A Ay R R, UK
T N 1 o N U NNV & Sl TR AP b 1 B AL ]
BRI ARRE . MO EIRE, RARSY
FEAER AT AR et FEB T SRR 4 R 5 e v
A A AED Gt E R A 2 R T 5E
(Lambert 1977) . FATi%H 28S rDNA F| FH DA
PCR F 755 A LA 5+ 0 K22 T71,
I3 F KT P 3 AT SR 208 RIR I I R

Guit A AT, T REE G R TS R R R
BEIMLERATORINIRZ . FET 28S tDNA A &R
GRE IR TR, HATE £ 0 R
it oy —3, HEBEEEAA 100, 7
A R B2 R A R 5 R e ) ] 2 5 7
0.000 ~ 0.002 Z[A] 15 BN Fhm} i 28k 4 7]
Folr A

ISR, kSR 2 1) f0 S KR 5| AN RE
WE VR TE 37 58 B R DAty B SRR 2
BREmE AR S, B A A R I R Y
W F G N, I8 b dn Sl B ) E 4R
I 7T R 2 B B FR E oAt fa Ffr, o FLat AR
—EME . RIEF LR ER, BT 5dM
R BTN AR e B (Guilherme 2019),
VT E 1 (1) 0 ST R B AR 7 R . PR X
FEVRYT o 3E 25 A2 B IR B RN 245 77
eI R AR R, T LA RS RO R I
IR T AERX R

Z % X W
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