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=R R ART) . MRRh EMmALHE
RERERRTH

A, HERED, R OB, RRAY, FRED, FEFVS
(1 IE A K2R FHE AR =, Wi Kb 410128;
2. FEBEBOKEEMHA T, BRKESEEYERERE ALK =E,
M AR A FR IR K FEFE R T R T =, Wik B 430072;
3. E R RS, dEE 100049;
A WA KT REP ST, W KV 410153,
5.8 B KFERSS TR, WR EF5  266109)

E: vARS T RS, I AEENFHE, TRAAARER T 2
CHEFETE, AFEHWSHME. FEFE(FEREMT EBL) Ko THME, dHHAT
EHER, EXHSEARE, RHAHRAZRTXR. EREF, KRBT HFA
TE&E2E, RELMEET FE. . WES)BREATF. 2 EEAdae, KHHE
%, ¥ (24+0.3) (2.1~2.7) mm, % (0.8£0.1) (0.6~0.9)mm. R #AFFEZENENEAF,
TERANLV HREY, RTHAEA—ERVWEARFERE, BTNELEN, BT
BEAINZ4FATFAAMRENEL; BRHY, BTEwER —MNABH®E; RART
¥ (10.3£0.4) (9.4~11.0) um, % (9.5+0.5) (8.7~10.9) um, /Z (7.4+0.5) (6.4~8.0) um; ¥ % %
K, AW, LT3, ALHRELT, HHEEARKEIN™F RERKK. BLAST I
A, Z B R G RATBLE BN AR K RNA JF 7] A8 0L & & (89.58%), B 1K T
HRFFENE. FTFRAXBANERE R, ZRBBE LS T4 THRE KN RAT
M E Rk xR, BEFETHEER & XENHEAARELE £, M BE = XS
B e R I BT AR RSN, RAFTEFRLE XA GAR AN EEALAR
TAEBMEAMEATERAEMARYREEEEA. AFARA LT 2R EELELA
G, AL ERSTHE, EELTHLSEARE.

REER: 5 & el e BT R, 8, RARELN

FESES:S9415 XktrERE: A

Kitksh¥) Myxozoa) J&—RMARUN B FLESGWEZ A AL T BUE RS (Myxo-
SEF TR R A N A AR AR R AT, bolus) ARSI Th MR Z R R SRR, ©
AT PINIZE ATIE . SRLIRW HRE 850 R AP, FRE BT NICE T 300 R AR
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1 JORG 7 7 IR AL G0 03 26 T B T A T Y
RS TR A E . PR TR . R
i, R AT A B AR A, R M
i FIBE EXEIX Iy, SBLAE L a4 1)
P AE R B R W) 5 44 L [F) 44 5 1) B e A7 o )
ML, VP2 BATB M E 3249 A R AR e
IR PIC RN 2 £ ZHHAREFE, X
TE Z A B s B A U R (Myxobolidae) JE#H:,
I Liu %W B TR RE L 2 2R AL S A
Koy B RS2 T R 4 B S e
s N e i Ry v 4 0. A TFIES .
ABER EHLVEMYE . 15 ERG R NI s
A 45 Je o3 TR AR A ROR 90 - O 5 20 2807
O AR PR R, R L RN S B AR a0
WAL HER Y o RO . BE T, 3R 20 4F
EREH N EE TREIEA R, kBT —
SEHT AR, O AR BT AT A BROK AR R A T
HZFEE A B OUR il T R G LT WINHA .
BT RER T 2R R, HRZHEOC R
YET 20, AR a4 5 S A TR,
Wik, EHEMCHERFIZE, JCHZFER
KA R, TP 78X My B e TAE, DA
SREEAT T KRRl 2R . G
B AT B 2R RS

=B (M. tricostatus) B H) 2= &4 5
f5d ik 45 e A= AR W b v X — FR 5 3 14 B £ (Creno-
pharyngodon idella) 8 5 [ It v & 9L 4w 44
HAEF MM SA 1 & 585 A7 BARLA0AH R A F
2, A5 A8 IO AT L 3 2% W Y A e 1
AU BN, TEWTTLFR A KR . R
VLA AH 4 & B = R iy o, (H DL B il 4L
BT HATREHERRE, REWEFREKS
A4, (TR RS I R R A, ik
B A A AR AL . BOR B Z IR R, 2k
A ZUF A I BB AT AR A R 2
mE, B, FRATIA D Fi AR i E 1 A7 AR TR
B 5 AR JUFE R S ) = A 3 T B Sy I 2SR A
2 ANF . BT IAORS L 7 t R 5 4328 5 1 B E
SR A A4 A R, X DX T REAE AR Y
BaAr . S0 TE A AR AU ME LA IX 43 Fifr K [ A 3
BB NRGERETRRZSFH oA 0BE, ARE
ZH A T T 3 ] e frORY 601 R 22 A 1 Y U A 0
R B, IR 50 4F, 7R W6 a0 b 8 B A=
R 22 PR UCR B = O L, A BESE AR T T

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

HABLBa0 . A8V T8E, X
AT T ECE A, WRSE T A, [
F T HARG L BN E R GWEMRALTRER .

1 MRS T

11 HARERLE

2018 4 7 H F i i ¥ #b i (30°41708" N,
114°39'42" E) F¥E M ik Hfa 14 B, Kiw N
13~2.1 kg, {EREMELEE, HHRTSOLK
KGR . F IR AR IZ W S B A T8 ) M X
BARIEAT R S WEE . B, IR R B O
R 6 R R R G A R RS
LT RE ARG A T A AR IR RIS B
AT R g, B B T B AR AL
SUIAE R R, 67 T3S 45 4 R AT 40 BOW 281
R, R FIEAES 8. FRE, B H
W Kk 20 AU AR AT T 95% . 10% £ /R Dh Ak
Jo2.5% I W, FH T S 2 D A R
PRASPRAE . LSV BT SO S5 LR
1.2 EEFEUE

BRSO T8 A b, B 1 i )
JIwgE, WO EEMK, BT ERMET (Olympus
BX53) W8 . FR & (BB 10 540455 40 %)
2 MR Lom %5 U (U RS A6 1 U 25 15 38 s o Xof
S R R T S A, BELBEEL 50 4 AR
AT, orlE AT, 5. BRI R
Vi o WA RALESHROK (um), DLV {E bR fE 2
T o WL IBEUE 400 F5 0624 B T 3RS
#85 [K K H] CorelDraw X 6.0%% {424 .

1.3 ‘HYOFRIEE

TG EE 22 [ 22 T 10% SRR SRR 48 h
G, 4 EER DY R RL K G B A R
B, RISEE U R, IR R 2 g vk it
frass vl wilE, PIRJEEE N 4~6 pm, J5 AHKS -
LT (HLE) 4L fa )5 WEE .

1.4 EETHEMNE

YL [ B ZH AL 4 °C Z5 14 T [ E T 2.5% 1
P R E W 24 hE L 4k B R 2R oA
(PBS) Pk . RIVNEBK . B&E. W, UK
S T T PR Bl R A A TR A WU Y R, BT
HITACHIH-7700 E5HGONEE, TAEHRE A 80kV,
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% W 45

1.5 DNA 12BN, 18S rDNA F5IH94 12 150 &

B 95% L WEARAF I IR YL 8 22, JH] PBS B .0
VRV 2 KL BRI AR OB . FIFH DNA $2 50 7] &
(Qiagen, f# ) HEHURE H 2L K 41 DNA, 18S rDNA
J¥ 4 38 2 Al 18 358 FH 51 %) MyxospecF (TTCT
GCCCTATCAACTWGTTG)" i118R (CTACGGAA
ACCTTGTTACG)"" #4791 . PCR J Wi {A& % :
25 pL 1xPCR mixture (At 50 BN A8 9 BF A BRA
F]), DNA AT 2 uL, 1IE 5445 2.0 uL, X%
JKANZE 50 LK ZR . PCR L W R FF . 94 °C HiZe
P 4 min; 94 °CZ8PE 1 min, 46°C Bk 50s, 65°C
FEMH 90 s, 35 4FFR; 65 °C L AEAH 10 min, HL
10 uL PCR =¥ 28 1% 3 5 0 468 e B kA,
Jie MR 7] & (b 5 B AR B AT PR A )
frinllieaife, K H A B 3 5] PMD 18-T 2k
(TaKaRa, H7AS), P46 b3z 54008 DH Sa 1,
T 50 pL/mL %% 5 5 K 1) LB B R =550k
MR Rt i, PRICPH 4 v B F Iy . DU
7E [ 3 I /¥ 1 ABI PRISM 3730 DNA Sequencer
(Applied Biosystems, 3% [) [5¢/. I45 508
i BioEdit FR A" HEAT DR, IFAR HE I 5 06 1N
T.# IE (DNASTAR INC., Madisom, Wis), # i
B PR SEEE 10 7 51 #2358 & GenBank,

1.6 REKRBRARSH

W4 345 77 51 i 17 BLAST 43 #7 /5 M GenBank
b O UL v R AR 2R B9 18S rDNA 7 51 1
RGRKEW, LI AL 2L (Ceratomyxa shasta)
fE R A HE . &S5RI H CLUSTAL 1. 8 F {41 X}
W P Sk T Z LR, IR N T . &
Xt 43 BIAH B R AMSR % (Maximum Likeli-hood,

ML) #1 U1 i # #: (Bayesian Inferences, BI) X /3 %]
HATRERE N (%5 EEUEKIK A BI
e A B IS AR R A ML 27 A B S
i 1 jModel Test?"i 5 15 3] Fe A4 4% TR B AR AL 7R Sy
GTR+I+G, ML 43 #7 Fl F§ PhyML3.0 % {45 52 i,
iz 5100 AU BI 23 A7 ] Mr. Bayes 8 {1 #£ 17 1%
PEP, LLBEHLAY (Random tree) et iy, LA
RIS R Nst 2 6, Hh/RBL R BE 1Y 52 40% R I& 7 ik
(Markov Chain Monte Carlo process) 13 B 4 4 5%
[F] 247 1000000 18, FR1%H9 R4k & # H Fig-
Tree v1.4.2 (http://tree.bio.ed.ac.uk/software/figtree/)
F1 Adobe Illustrator (Adobe Systems Inc., 3 [H) i
TTEA . IR,

2 4R

R AE R REARK AT KB, A 3R A A R
22 PR A (BT -1), B
B, K (2.4+£0.3)2.1~2.7 mm, 5 (0.8+0.1) 0.6~
0.9 mm, & H 6 FARDNECNSE, HZ 5010 T 6
B, I nlik 124, YR 21.4% (3/14),
AR ERETERE SRR BMIET . B
BAAS G BE AT R R WS, T DL R A e A A
il (E AR T -2), HABA LG5 fFE . B
i 38 S M 4 R e SR A L
2.1 EEEFHEA

B T R BN RDE 4 T2 A4
R R (AR =0 WA 1A K - & < w ik s
Wk, TESEFMPIMASA 1 F S5 THES, &
— R 3 KPR M EL (BT -3,4, K1),
B A3 f BE S — 235 W B R ROE (I T -2),

Bl 1

SIRBUEHENE
LOBYUREIR: 2. S THOW, BB (F3k)s 3. AETHIL: 4. BB LR DA 2 455 B TAT I AR 4O 1B
Plate [

1. Clinical signs of M. trocostatus infection, showing the whitish oblong plasmodia dwelling in the gills of C. idella; 2. M. tricostatus in frontal view and

Light microscopic observation of M. tricostatus

a spore encapsulated within a transparent mucous envelope (arrow); 3. M. tricostatus in sutural view; 4. the magnification of M. tricostatus in sutural

view, showing the pattern of three distinct parallel ridge
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s s), R, 7 THT R, T
K (10.3£0.4) (9.4~11.0) um, % (9.5+0.5) (8.7~10.9)
um, J5 (7.4+0.5) (6.4~8.0) um, 2 P RELL K, FL
B, &\, AT RTRTE, 2005 12
i, W®RT &A% (8 2),
K (5.5£0.3) (4.8~6.2) um, 5 (3.3£0.3) (3~4.2) um,
We 22 VB % 7~8 T8l (5] 2).

2.2 (AAGRIE

AT K T, = k(o T
W22, B B T SR B B S
T AL, oL 0 24 44 B 1 L 2
B AL S b P 2 5 2
IRV TENES TSRS TER0E TIPS
HATLT 243 T b s (IR D).

23 DF4FE

FI RS A8 dosd FH 5 9 35453 1757 bp —
Ay e 18S #DNA Jy Bt . BLAST HXf R B, =
WL 5 A TR A TE R 1 (Leuciscus idus) Fil
UL (Rutilus rutilus) SR FRATRLEH (M. elegans )
FHALPE B, 35 89.58%. K 5 17 51 AH AU 3¢
1o 0 28 AT S AR UM 5 s A B A AT, 4
HR B B FR IS AL H B Y L O 0.191/80.9%
2 0.111/89.9% (% 1) 7 T REK T KRR I
B, =W f d S ar 2k T R R HE Y R (Leu-
ciscinae) F4 1= A HE 27 A 1 UL ) BT AL v e JE A
kK, H5HF4 T A MAFR (Catostomidae )
B/ 3 4 ARG 18 (Ietiobus bubalus) ¥ AR /1% L 0
W (M. enoblei). /NI ( M.minutus ) JH G
WV 1 £ (Catostomus commersoni) 11+ 58 37 7 37 At oy
W (M. bibullatus) — & % 25 78 # )& H (Cyprini-
formes) A1 S 6 77 A= B B UK AL, & A
I SCRRR S BRI, (R A A T AR S DF TR Bl
B (M.artus) IR 5 =R R —8, 5
JL PR 2 A B T 3, b 26 B S ST i) — AL (8 3).

NREER

= W LY B Myxobolus tricostatus Li et Nie,
1973

i £ . B A4 Ctenopharyngodon idella Cuvier et
Valenciennes, 1844

RAEH A DU b ] (30°41°08" N,
114°39'42" E)

AL 22

K P2 % 2 32 /) sponsored by China Society of Fisheries

T U U

I
-

() (b)
E1 =REuah&EE
(a) FETH A, (b) 4% TH W
Fig.1 Mode pattern of M. tricostatus

(a) M. tricostatus in frontal view, (b) M. tricostatus in sutural view

B2 =HBUSHKRKRHREFIEEHMERE
PC. 1R %, OC. W FEBE i g F % FEAME, IC. W FEBE By 9% [ 3%
AR, VC 5ElaNM, SPC. R R 41, CNU. W2 #%,
SPNU. 7t 7 i %

Fig.2 The ultrastructure of immature spores of

M. tricostatus

PC. polar capsules, OC. outer electron-dense layer of polar cap-
sules’ wall, IC. inner electron-lucent layer polar capsules’ wall,
VC. valvogenic cell, SPC. sporoplasm cell, CNU. capsulogenic

nucleus, SPNU. sporoplasm nucleus

15 F RN KRR (1.50+0.36) (1.3~2.1) kg

JRYLF . 21.4% (3/14)

FEALRAE . 10% H I 5 W 31 7 A A {7 T
[ B 2 B K AR AR W ISR AR AR AR, AR AR
MTR201712041

GenBank J¥%1]*5 : MK433255

3 iR

SR s TP H @R} (Cyprinidae) %
W B} 5 4 )& (Ctenopharyngodon), & 4= ER 3% 54 =
i IR K A ZS, 20194 A IR [ & 4f 4 7= i gk
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Ko

N2,

{1

45 %

500 um

GL

| 100

BRI =t#nRHE TRANRET A
LA G BEAE G I 2. B M — 2 AR A SV (k). R AR T I, TR T AT R L PWlE, GL. R4,

IMS. KRR F, MS. g T
Plate [I

Histological analysis of gills of C. idella with the infection of M. tricostatus

1. a plasmodium (P) dwelling between two gill filaments (GL); 2. the plasmodium was encapsulated by a thin concentric layer of connective tissue

(arrow) and the immature spores (IMS) accumulated in the periphery of plasmodia and mature spores (MS) located centrally; P. plasmodium, GL. gill

filament, IMS. immature spore, MS. mature spore

=1

other genetically related Myxobolus spp. based on the partial 18S rDNA

SHREGARSHE AU BE R EET 18S rDNA MMM (EEX /) MEEESR (TENA)

Tab.1 Comparison of sequence similarities (above diagonal) and genetic distances (below diagonal) of M.

tricostatus with

a5 1 2 3 4 5 6 7 8 9 10 11 12 13
1 =R H M. tricostatus MK433255 899 820 835 828 839 830 825 829 8lL1 809 8.7 815
2 BATIE R M. elegans AF448445 0.111 80.7 84.0 837 825 8.4 798 832 812 807 811 817
3 M HCR ERE Myxobolus sp. MG253819 0.180 0.193 82.0 80.7 81.1 814 796 81.7 898 898 887 89.8
4 WU E M. minutus KU232372 0.165 0.160 0.180 887 84.0 837 819 913 834 820 833 827
5 AT RIMEH M. enoblei MG941009 0.172 0.167 0.193 0.113 839 83.6 824 889 811 81.6 819 821
6 B RMIBH M. varius MK371244 0.161 0.175 0.189 0.160 0.161 93.7 850 83.8 829 818 832 824
7 WO EAER Myxobolus sp. MK371248  0.170 0.176 0.186 0.163 0.164 0.063 852 838 829 81.8 832 824
8 JEHALI L HL M. intimus JF311899 0.175 0.202 0.204 0.181 0.176 0.150 0.148 82.0 80.6 79.1 799 813
9 EERIE TG L M. bibullatus AF378336  0.171 0.168 0.183 0.087 0.111 0.162 0.162 0.180 81.3 81.7 81.6 82.1
10 Ela s M. abitus MG520367 0.189 0.188 0.102 0.166 0.189 0.167 0.171 0.194 0.187 893 915 94.6
11 Ff R de - M. algonquinensis AF378335  0.191 0.193 0.102 0.180 0.184 0.187 0.182 0.209 0.183 0.107 90.6 89.0
12 KM M. bramae AF507968 0.183 0.189 0.113 0.167 0.181 0.167 0.168 0.201 0.184 0.085 0.094 81.8
13 BRI M. drjagini MF543859 0.185 0.183 0.102 0.173 0.179 0.167 0.176 0.187 0.179 0.054 0.110 0.092

H 5.5 TO7 0, T, RT3 EE  HHE B9 2F

BT EIRM AR R FE R, A

ARG T RS IK 41 B, (B4 R 2 Y T 2R AR
AN G O™ E AR, PRI B BUfE 20 HEAL
60 A AU B AR E 5| 1 4 [ 45 Ml /Y £ AL P ™
KA HU 3 R Al A R B T (HE
20 4 HURHRHV L. 2 5% 20 007 1) A 3 ] £ Rl
B R R, K BUIR R AR B — T A
7, B Hr A K B O =
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PEAEBE, ASBE SRR DR 78 7 L BUAC R 5 23 2
JrE R AT A e IR, R IESE T H O RA R
Mo R A B = B R AR TR A D
(AR TRIE ., ST RERE) S5RER/NY
JEIR T SRS AT 22 5, (EHRAE T 2808 25 7% S5 3
ZW o ARSLEE RARGE T A 22 B K 7~8 e,
7 DG A7 40 IR 45 W 22 B 6, X nl B 5 2
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2L 73)-

*/*

*/*I: BURRARER Myxobolus sp. MG253819
/] W R ERM  Myxobolus sp. MG253820
e — WHEIGEE M. ellipsoides DQ439813
4Eélﬁ§ﬁ§ﬂ?@£ﬂ M. erythrophthalmi KF515727

/- ERBGR S M. abitus MG520367
_|_— BEUA AL M. drjagini MH119078

Fif I L M. algonquinensis AF378335
0998 m N FMGAHR M. musseliusae FJ710801
SFAA S M. dispar AF507972

sy~ ARTHHAHL M. orientalis AF507968

L A/RBUAH M. arrabonensis MH375073
* HREH T H Neoactinomyxum sp. KJ152183
BB Bt Thelohanellus wuhanensis JQ968687

/-

*/*

0.73/-
# /%
*/9] 0.67/-
# /%
* /%
* /%
0.94/86 |

*/*

4*&? R AR ER  Henneguya sp. JQ690355
KAWGEHR M. taibaiensis KU928248

BRPIEE M mutabilus MK371244
R ERN Myxobolus sp. MK371248
BB AER  Thelohanellus sp. MK053786

HR R EFN  Thelohanellus sp. MN540268

%38 PeMALRGE R M. intimus JF311899
0.91/7¢ 086/@%@@@@& M. szentendrensis KP025685

PRI R T gadrii MK412939
HIEHEE M. toyamai F1710802
Kmua s M. longisporus AY364637

x| — R EMGA S M. pseudoacinosus KX810019
0.87/72- AR M. paratoyamai LC228237

FEH A d C. shasta AFO01579

* /% * [k
% /%
0.8
*
0.8
i
0.05

E 3 EHTFT=##8ah SSU rRNA £ E # 3 Fr 5 /9 DI 8¢ (BI)

AR R DA SRR, * ORI 95%,

- RN LFEERLT 50%

Fig. 3 Phylogenetic tree generated by Bayesian analysis of the aligned partial

SSUr

M. tricostatus was marked in bold, *. indicated support r

RNA gene sequences of M. tricostatus

ate exceeding 95%, -. indicated support rate below 50 percent

WA B R BUR A K T3 Ah, AP E K
BT =R A E SRR S e, wE T
TR, DA A AR AL R 22 [, T R 7E 6 22
TR 1 e A e FCA OR R e £ AR A B A
A D TN AT REAE AR E e B TR AR =R
A KA LAl B SRR

= e RS A ST L IR B, 4
VLB, 5RO RIR A 24 T

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

A0 S [0 R AL B (M. chungnanensis) . 1%
fllyfs B (M. acanthogobii) VL K i IR By By (5% 2)M%,
Wit T A B, =5 =B sha] B
X 3o e i MR 2 e, H
H W K /N [(4.8~6.2) pm %(3.0~4.2) pm vs.(3.6~
4.8) um x(2.4~2.8) um] Fb = AR ML AT /N e 24
P E (5~6 18l vs. 7~8 [ B /b JRVAE I R ALY
50 [ 3 e A R R 2 B s,
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HAER =BG N (R 2)o H35h, R

T B 2 T /)N [(3.6~4.8) pm x(2.8~3.6) pm vs. (4.8~

6.2) umx(3.0~4.2) um], % 22 B BE > (4~5 [ vs.

7~8 18l ) M 153 Tl o HhL At 4 R A = L3 L
K, AHHARRETE /N, W2z fEBCE D Mo, =8
il e 60 A S O 58 ALY TR — R Y VIR R A

®2 ZHRBEH5EREBUNEERMERSFEHER

Tab.2 Morphological comparison of M. tricostatus with other morphologically similar Myxobolus spp.

R =R = R R Pl S o I L e

species name M. tricostatus M. tricostatus M. chungnanensis M. acanthogobii M. ellipsoides
JRYLIAL  infection sites i gill 8 gill. JJIE spleen 8 gill i gill 8 gill
fliFEA&  spore shape GRATE  oval SRETE  oval SRETE  oval ST oval WY oval
filFK/um  spore length 10.3+0.4 (9.4~11.0) 9.3 (8.4~10.8) 9.7 (8.4~10.8) 10.0 (9.6~10.8)  11.0 (9.6~12.0)
0T %i/um - spore width 9.5+0.5 (8.7~10.9) 8.5 (7.2~9.0) 8.7 (8.0~9.6) 9.0 (7.8~9.6) 7.3 (7.0~7.8)
fiiFJE/um  spore thickness 7.4+0.5 (6.4~8.4) 6.0~7.2 6.3 (6.0~6.6) 5.8~6.6 6.0
#K/um  polar capsule length 5.5+0.3 (4.8~6.2) 4.5 (3.6~4.8) 3.9(3.6~4.8) 3.8(3.6~4.8) 4.9 (4.5~5.4)
FETE/um  polar capsule width 3.3+0.3 (3.0~4.2) 2.9 (2.4~3.0) 2.7(2.4~2.8) 3.0 (2.8~3.6) 3.0(2.4~3.2)
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Redescription and phylogenetic analysis of Myxobolus tricostatus
(Myxozoa: Myxobolidae)

LIU Xinhua', WENG Meiqi *>, SONGRui‘, ZHAO Yuanli >, LI Aihua®’, ZHANG Jinyong ***"

(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China,
2. Key Laboratory of Aquaculture Diseases Control, Ministry of Agriculture and Rural Affairs, State Key Laboratory of Freshwater
Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. Hunan Fisheries Science Institute, Changsha 410153, China,
5. School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Myxobolus tricostatus was found initially to infect the gills of grass carp in the late 1970s with simple
and insufficient taxonomic data, so the taxonomic validity was problematic. In order to supplement description and
verify the validity of M. tricostatus, we redescribed M. tricostatus collected from Lake Tangxun in Wuhan city,
Hubei Province, using the integrative taxonomic approach of combining myxospore morphology, molecular data
and ecological information of host and infection site, which has been widely accepted for the taxonomy of Myxo-
zoa. Here, the plasmodia, tissue tropism and molecular data of M. tricostatus are first provided. The morpholo-
gical features of the concerned species are as follows: whitish plasmodia infecting the gills measured (2.4+0.3) (2.1-
2.7) mm in length and (0.8+0.1) (0.6-0.9) mm in width; mature spores encapsulated by a transparent mucous envel-
ope were ovoid in frontal view and fusiform in sutural view, measuring (10.3+0.4) (9.4-11.0) pm long, (9.5+0.5)
(8.7-10.9) um wide, and (7.4+0.5) (6.4-8.0) um thick; no "V"-shaped folds were observed on the posterior end of
the spore; three parallel ridges could be observed in sutural view; two equal polar capsules were pyriform and
coiled with 7-8 turns of polar filament. Histological observation showed that the plasmodia dwelled between the
gill filaments, and no serious inflammation was found in the surrounding tissues. BLAST search indicated that M.
tricostatus was most similar to M. elegans with the similarity of 8§9.58%, which was definitely below the intraspe-
cies similarity range. Phylogenetic analysis revealed that M. tricostatus branched with M. elegans from the gills of
Leuciscus idus and Rutilus rutilus with high support values within the clade of Cyprinidae gill-infecting Myxo-
bolus spp. including M. enoblei, M. minutus and M. bibullatus from the gills of Catostomidae fish. The present
phylogenetic results further confirmed that host affinity and tissue tropism provide strong evolutionary signal for
tissue-infecting Myxobolidae. In conclusion, we provided here supplemeemtary morphological, histological and

molecular data of M. tricostatus, and verified the validity of its classification.
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