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FAEE: 75 BRI 6L P bl R (Myxidium spinibarba) () TE = 2 FE 1 FAR G 8. (Myxocyprinus asiaticus) &7 A F T
H SR R, B FUEE TR AN HUE, LR 1A AR T AN R AE 3 (R0 S0 P AR SR TR A AR A U
ERHERD T RAKE KRR SR Tos: 54T WHNG AR b A (5] o i (0 (5] 50 60 95 8% SRUbk RAE TR A AT
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P t B} (Myxidiidae Thélohan), 1892%) i ¥ i 5
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15 F A F20194E10 7 11 H N E PRIB A% X H 9%
B 56 b (1% 77 5 25 1 1 818,35 mx5.66 m FE5H b
A%, FLitK B8, 2R IR FER . AN FEM
% Al Bl B FR AR RO 3k . H3R26 R LW .
I IE PO I P £ 8 [m] S0 = A0 R AT B A T R
W, Forp 4R IR R IR BB T (RN
15.4%) . Bl 7 llcse . AbFE. &AL E 5
Z W8 SCHR[26] A0 HE .
1.2 DNAIREX. PCRI¥ 0N F

N L 3 TR — e kAN [0 I A A 6 38 Py 43
BRI B BT T H, INN95% I 2 VA B T-1.5 mL
BOE AT BB IR 10 L2 il 7 HUR
1A, FAFB ALK Be2—3 1%, B50(2000 x @)Yt iE J&
TDNAHE. FEFZDNAMIREB™# 2 B DNeasy
Blood & Tissueid 7| & (QIAGEN, Hilden, Germany)
VLA BHAT, BRI R HDNAE T-20°C LR
7. %M. i1 $118S rDNAF 4B id PCREZ A
FIFH 8 #18e: 5'-CTGGTTGATCCTGCC-3"" A
18R: 5-CTACGGAAACCTTGTTACG-3""*4#4.
SRR F NN S5 2 R SCRR[29]. B3 Ly 3G
W T 1% B i i ot e 3 A7 A I, H B PE 4
JZ E U 77 B (OMEGA, 3 ) [ i 3% 2 - g 3%
HEFESE R S A BRA T T -
1.3 RELKEOH

W AW 7RG 5 51, £ GenBank 1 FIBLAST
BEAT IR SR R Xt . AR bt &6 3R, 3 B 124%
i [ 7 51 (7 H1 AEACLBE 55 T-89%)), 24 2% J Hil #H

BT AT IR IR R )R

I 7 AR A T S

S IERT 91 R A 9 BT 3R 245 B HEAT 2
[RE W 7 Tetracapsuloides bryosalmonae
(KF731712)f1Buddenbrockia plumatellae(KF731691)
S4MEE, FFIMr Bayes 3.2.6" "1 i S 4ol & 1 5
(GTR)iz1710000001X 4 £ Bayes(BI)#, 1 H 7E £k
B AH-CIPRES Science Gateway V.3.3(http://www.phylo.
org/)i% FIRAXML-HPC2 XSEDE(8.2.12)#% 74 {4
ML(Maximum likelihood)# . # 5 FigTree
v1.4F1Adobe Photoshop CCH g iE B R M
K5 #5188 rDNAJF 5 FIMEGA 6.0 % & $4T
K2PHEA 2 5 41|t it o B H a4 BR R EZE T
H X L H (http://www.ebi.ac.uk/Tools/psa/) 1T 5H.1S
I 7 SUAHBAEE, 45 5 MEGA R Bioedit 14 56 i
AR AT o
14 ERSD5H

i FHPAST 3% 24T 32 23 43 #7 (Principal
Component Analysis, PCA), % A~ 6] 5 3= 2 A 1 13151
B A AR R, R, PEE. SR
i, MIAR 18] 25 5 U 2 2 R AR BEAT TR A TH & 22 B
P A SR W 2 R A R B A T N 95 % )
B

2 4

2.1 {ERIEEFRIR RS FE ERA

B P 26 f0 1@ s AR ) B, R LB SRR
KRBT, (HR] WK B AT AT ST
B, WimfER. BT 2 RE, 45T H,
HF7Em b AT—10% 5485 FATM&AS(E 1).
17K 9(12.5940.56) pm (11.55—13.36 um), 11
% 4(5.9240.40) um (5.11—6.86 um). FIMRFER
FORAL T 07 P 3, R/ANHEE, LT ) 98
Uit o ARFEK H(3.48+0.36) um (2.63—4.22 um), %
PE %5 N(2.83£0.26) um (2.29—3.21 um). PHLEE(A]

Fig. 1 Photomicrographs of Myxidium spinibarba from Myxocyprinus asiaticus
a. AT SRV S n T 9230); b. T RS (FT LR 8 T4 40); ¢ fl T e HML(HT Lo 78 T 52 26 40); Hfil /=10 pm

a. Spore from valvular view (arrowhead showing protrusive poles); b. Spore from slant sutural view (arrowhead showing sutural line); c.

Spore from valvular view (arrowhead showing spore striations). Scale bar=10 um
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fE(3.66+0.29) um (3.12—4.20 pum), 22 4% Hi4—
5P 1)
2.2 18S rDNAZ FHHEM ARG A B 77

AW LA [FAS A4 1) B G f R AR P 3R 432 5%
18S rDNAJF 4, K 5359 1785(MT775466)F
1913 nt (MT775467). ELXT 45 R EIR, Bk P4 18S
rDNAJF %1 2 [A] A BLBE 2100.00%, 76 7T Hxf K B
(1785 nt) F I A7 . P& 7 FI/ENCBIHBLAST
ST R 5 3 AR T e ] ) i 5 ) P AR
(MH766654) K AHALLE f% f=1, 2999.9%—100.0%,
MT7754675 Myxidium spinibarba (MH766654){E 7]
e BE VR N (1913 nt) (A 1AM R A7 A Hok s
Myxidium sp.(MK913426)H Zschokkella sp.(KM
401441 A B SHBEGR 2).

£:T18S rDNAJF 51 # Z ML A BIA o H
—E N . PIRR R G BoR: TR A
T HFHIHE A BN K32 (B 2). ASCig—
RESCR, I AT ICT Sk B KM
5 1) 9 A ERURN A Ty e R R K R SIS R T R R A

by 1 T B S 5E 4 R A AR K SR AR A
Beo ARWFFEAR RO T AN, HhHk R(MT775466)
5 () ) 1 5 B HR(MH766654) B 3 5, H 5/ &
(MT775467) 5 3, TR R BEIRIBE P S R R, 5
Zschokkella sp. (KM40144 1)1 Myxidium sp. (MK913426)
WS PTG T RS
23 ETHFEAREREERIERIEEHERBFSER
BHERS S

F R o T 4 SRR A ST R R (MT775466
FIMT775467)-5 {55 68 5 A -L(MH766654; ZPk &
JE 6 B oK 1 A SR 56 %) 72 S TUE A 4 AR 45 & A Bk
PRI S B B A, Ho e fk R(MT775466)
B AT 75 * ik R(MHT766654)BUS K, ARk &
(MT775467) FIH s BN -5 599 3 1 B0 B 7y
2K 3).

3 e
KR PR R FRER PR R —
Bl Mg TR k. AR TEHAT I PIAR R, P

®1 FETEBEERIERIEERRBEFFELLR

Tab. 1 Comparison among Myxidium spinibarba from different hosts

b (855 Strains TEIRI 2 P 1 2t LRI P 1 2t TR 7 15 1
EAécléssion No.) Myxidium spinibarba Myxidium spinibarba Myxidium spinibarba
) (MT775466) (MT775467) (MH766654)
18S rDNAJF 5 £18S rDNA 1785 1913 1949

sequence length (nt)

{5 3 Host JW G 4. Myxocyprinus asiaticus
25 4 A Infection site fIH#EGall bladder

il 7K Spore length (um) 12.6£0.56 (11.6—13.4)
17 3E Spore width (um) 5.9+0.40 (5.1—6.9)

W # K Polar capsule length (um) 3.540.36 (2.6—4.2)

M. %% 5E Polar capsule width (um) 2.8+0.26 (2.3—3.2)

W #EA1#E Space between polar
capsule (um)

% 22 FEl % Polar filament number
(nm)

B K Reference

3.740.29 (3.1—4.2)
45
ZKT9F 5% Present study

W i B Myxocyprinus asiaticus " HREIRIEESpinibarbus sinensis

fH#£Gall bladder
11.8+0.5 (10.6—12.4)
6.120.5 (5.5—7.2)
3.640.4 (3.0—4.4)
3.040.2 (2.7—3.2)

JH#EGall bladder
13.0+0.39 (12.3—13.6)
5.7£0.45 (5.0—6.3)
3.5+0.30 (2.7—4.0)
2.940.22 (2.3—3.4)

3.940.36 (3.2—4.7) 3.640.5 (2.8—4.2)

45 45

ASHF 5 Present study ChenZ, 2020 Chen et al., 2020

=2 FHMTFHETI8S IDNAFTIREIESESHEMNE

Tab. 2 Genetic distances and similarities of myxosporeans based
on 18S rDNA sequences

- GenBank

% BRE

Species GenBank ! 2 3 4 >
accession No.

1. Myxidium MT775466 99.9% 100.0% 97.7% 97.4%

spinibarba

2. Myxidium MT775467 0.001 99.9% 97.6% 97.4%

spinibarba

3. Mywidium MH766654 0.000 0.001 97.7% 97.5%

spinibarba

4. Myxidium sp.  MK913426 0.021 0.022 0.021 97.2%
5. Zschokkella sp. KM401441 0.022 0.023 0.022 0.028

R (IR T B BA L B I 485 RS o b 0 4%
LU PIN KNS BT e . W 22 P 5 % A%
L2 FF 171 77 1) 25 0 25 2 R A 247 5 0 ) 8 195 9 o £ T
BERE B, BRI A g [
I, T2 2 B0 10 2 B2 2 W 5 SRt SRR R
Z(MT775467)6 BE ) 22 57, (H AR5 HI24 Pk &
FR) T 245 0 B2 0 e A 40 5 40 o) 6 79 9% 1 £ T 25 0
R A KR E S 3), (VEIE DV E R, XFEN
WA EEEREMNEUEEN . a8S
2 55 3 AW G L, AT A 3R AT I i o 5 40 o)
B A ke 2 R ) e
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18S rDNA
BI/ML

0.07

1.00/76

1.00/98 [ Zschokkella candia MG980597
1.00100[L Zschokkella sp. DQ333435

-Zschokkella auratis KC849425
-Zschokkella trachini KU588385

-Zschokkella parasiluri DQ377689
Mpyxidium cuneiforme DQ377709
Mpyxidium shedkoae MG748712

Zschokkella nova DQ377690
LOUTOL AMyxidium truttae AF201374
0.33/65 [ Myxidium spinibarba MT775466

iil== H/#

~- Myxocyprinus asiaticus ~ Cypriniformes/Catostomidae

~~ Spinibarbus sinensis Cypriniformes/Cyprininae
. ~  Myxocyprinus asiaticus ~ Cypriniformes/Catostomidae

Zschokkella sp. KMAOTA41 - oo Cypriniformes/Labeoninae
/9 T Myxidium sp. MK913426 Siluriformes/Cranoglanididae

Myxidium sp. KP030766 Cypriniformes/Labeoninae
Myxidium

N
et

Labeo rohita
Cranoglanis bouderius
Labeo horie

N E X R

KT625442

1.007T

1.00/100

00

[ Myxidium hardella AY688957

Myxidium chelonarum DQ377694

1.0095L Myxidium peruviensis KY996746

1.00/86 Myxidium turturibus KX611144
Myxidium coryphaenoideum DQ377697
0.98/83 Myxidium baueri JX467674

1.00/79
1.00/75

91/73]
L'j Myxidium bergense DQ377702
09781L— Myxidium gadi DQ377711
o

Myxidium laticurvum JN033230

Myxidium lapipiscis MG562499
Myxidium scomberomori KF179052
Myxidium incurvatum DQ377708
Myxidium milleri KF179053
Myxidium maxi KF179054

Tetr KF731712

1.00/100

K 2

br
Buddenbrockia plumatellae KF731691

BT 18S (DNAF A MBUML R G R B W

Fig. 2 Phylogenetic tree generated by BI/ML based on 18S rDNA sequences
T RN A T4 J5 N GenBank B 3R 5

The node represents support value; GenBank accession number is after the species names

100.0%, & CA B 7t 2 tH R 7 U A miAs
F L 104, B AL B B 7E0.000—0.007, H1BLEE 7E
98.6%—100%]& T Fit A AT H I AR 4p
TRFALE 70 At 3 B ASBIF 78 P 2 A I I L 1) P R
HRk R(MT77546 FIMT775467) 5 25 A= v A {3 ) i
{58 S 6 79 A% L (MTH 766654 1y /] — 4 o
ARG E o a AR AN R 3 0 ] ) 6
e bk S SR, A AR IR f2 0 £33 o) 4 9 R el vk
R(MT775467) 55704k, 15 & 8 3 B 73 0 i A
18S IDNAKRFAE 7> BT 45 AR I — . [FFh AR demp
SRS R RBUR 0 2K B oA, RECHMRT
ST A0 i 8l BT 72 B S I — B
FEAHIE 6 P S 7 R {8 6 9 A e ARk S, B AT
Fe Wt ¥y 8% [ Labeo rohita Hamilton, 1822 (fif J&
)1 Zschokkella sp.(KM401441) 5 %54 T K&
fifi[Cranoglanis bouderius Richardson, 1846(fifiJ
EDHI Myxidium sp.(MK913426) 1 1 = > 7 %
(0.99/8) I R G KA KA WAFR] T 551k &
Zschokkella sp.(KM401441)5 Myxidium sp.(MK
913426) AA[FA K H g o84k RBUK, (HER

Component 2

Component 1

Kl 3 ap A AR R S A SR T TR A 22 5 2 o) 40 i
Fig. 3 Principal component analysis on morphological differences
of Myxidium spinibarba from different hosts
{51 ) 62 B AR HU(MIH766654); @ {51l 68 5 1 L (MT775466); A
R 4 Bl HR(MT775467)

* Myxidium spinibarba (MH766654); @ Myxidium spinibarba
(MT775466); A Myxidium spinibarba (MT775467)

ST R T R, FHAE UE R
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LA R AT RS AL AR FRHE
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T, R AT T R 01 35 R G R R 1E £ AR,
{HH:18S rDNAJT F1 Ltk 45 S 5 7 23 A2 JR i £ i 7
PR 2 5 v A {5 S AR 2 2 A 1A AR S s, 38
A PE B AR AL, 43 531 9 0.000—0.001F199.9%—

FEA AR LB, # = AR T I BAT 5
(K 2). MR RGERERREMTE
& EHEMF A G VEE T REE AL, £
WHEEOLN, AEEREEERKREE E2HS
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28 VG MR )4 i 25 I 1 0 25 [ i 286 R A% i sk
LR, 2 IR 3 HUnT B 2 Fh AN [R] HL2E 2% 0
RABOE 2 ) A A A R K
fiF dont e B B REEN M. % Uk, N
AT 7T {8 ) 0 5 A et T B B 218 EAFAE, g
AAEZFAEE E, BIXIE T EE 27T LLEK.

S b, ARHIEFE B URAE IR A A P RS SR 7R T I
IR i A 300 i 608 A AR o (0 1 2 2 A I e £
TR P B H bk R(MT775467) 45504 . ABFFE 40y
A A2 A P 1 280 70 7 R S 2H R R T R
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NEW HOST RECORD AND MOLECULAR PHYLOGENY OF MYXIDIUM
SPINIBARBA CHEN ET AL., 2020

XIANG Yao, ZHANG Jin-Ye and ZHAO Yuan-Jun
(Chonggqing Key Laboratory of Animal Biology, College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: Myxosporeans are microscopic and simple in morphology, mainly parasitize in fish. Some species can cause
host disease even lead to death. Among them, the species of the family Myxidiidae Thélohan, 1892 exhibit the broadest
range of hosts among all myxosporeans. They are typically coelozoic (rarely histozoic) parasites of marine and freshwa-
ter fishes (poikilothermal animals), and a few species are found in another poikilothermal animals (amphibians and rep-
tiles) and homothermal animals (birds and mammals). The genus Myxidium Biitschli, 1882 with 230 described species,
currently includes the most known species in the family Myxidiidae. The members of the genus Myxidium exhibit the
following characteristics: their myxospores are spindle-shaped, straight, crescent, or even sigmoid with somewhat poin-
ted ends; two pyriform polar capsules are located at both ends of the myxospores; the shell valves are smooth or stria-
ted; and the suture line bisects the myxospores. Myxidium spinibarba Chen et al., 2020 was first collected and de-
scribed from the gall bladder of Spinibarbus sinensis Bleeker, 1871. Present study reported M. spinibarba again from
Myxocyprinus asiaticus Bleeker, 1864. Myxocyprinus asiaticus belongs to the family Catostomidaeis, in which only one
species has been reported from China. Myxocyprinus asiaticus is a kind of omnivorous benthic fish with important or-
namental and edible value. To improve higher economic benefits, M. asiaticus and other fishes with different diets and
habitat preferences are often mixed feeding. However, polyculture creates conditions for material exchanges between
M. asiaticus and other fishes, and, it also enhances the transmission of parasites or pathogens.

To study the host diversity for M. spinibarba and the species composition of myxosporean from M. asiaticus, we
analyzed the morphometry characteristics and phylogenetic relationships of M. spinibarba from different hosts based on
the morphological and molecular data. Myxosporeans were isolated and photographed from the gallbladder of different
M. asiaticus in the same batch. Genomic DNA were extracted and 18S rDNA was amplified and sequenced.
Myxospores were fusiform in frontal view, (12.6£0.6) um (11.6—13.4 um) long, (5.9+£0.4) um (5.1—6.9 pm) wide,
and possessed distinctly longitudinal ridges. The two polar capsules were pear-shaped at the ends of the spore, with a
length in (3.48+0.36) um (2.63—4.22 pm) and a width of (2.83+0.26) um (2.29—3.21 um) with 4—5 turns polar fila-
ments. The distance between two polar capsules was (3.66+0.29) um (3.12—4.20 pm), and their openings were in-
clined towards the spore ends. These two sequences have the highest similarity with M. spinibarba (MH766654) para-
sitizing in S. sinensis (99.9%—100.0%). They shared 97.4%—97.7% identity with Zschokkella sp. (KM401441) from
Labeo rohita Hamilton, 1822 and Myxidium sp. (MK913426) from Cranoglanis bouderius Richardson, 1846, respec-
tively. Phylogenetic trees of the selected sequences were divided into branch A and B. Clade A was composed Myxidi-
um and Zschokkella species from marine and freshwater fishes or amphibians. All species in clade B were collected
from marine fish. Two strains in this study were located in branch A, where the strain (MT775466) and M. spinibarba
(MH766654) were first clustered and then grouped with the strain (MT775467). The results of PCA showed that the
two strains of this study (MT775466 and MT775467) and M. spinibarba (MH766654) overlapped on the scatter plot.
The similarities and genetic distances of 18S rDNA sequences for three strains were 99.9%—100.0% and
0.000—0.001, respectively. Therefore, we conclude that these three strains from different hosts are the same species as
M. spinibarba, with diverged molecular level, and that this is the first report of myxosporean in M. asiaticus.

Key words: Myxidium spinibarba; Myxocyprinus asiaticus; New host record; Molecular phylogeny; 18S rDNA



