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1V developmental stages

I. Initial stage: 1949-1959;
description solely based on morphology of myxospores Prof. Ma

I1. Developmental stage: 1960-1998;

traditional taxonomy, epidemiology, histopathology
Hallmark work: Publication of Fauna Sinica, Myxozoa, Myxosporea in 1998

I11. Mature stage: 1998-2013;
combined morphological and molecular characteristics, host, Fauna Sinica
tissue tropism; molecular epidemiology; life cycle, ecology, Myxozoa, Myxosporea
host-parasite relationships; 1998

IV. Progressive stage: 2013 afterwards;
Genomic era; evolution; phylogenomic anlysis; functional

genomics
Hallmark work: available of full genome data of Thelohanellus kitauei; ongoing genomic

project of Myxobolus honghuensis

species in
genera 1998




2.7 millon tons/year;
third among freshwater
cultured fish;

About 70 myxosporean
species reported

Most only with

simple morphological
description

2.2 millon tons/year,
Fifth;
100 species



1. Myxosporean infecting common carp
2.  Myxosporean infecting gibel carp
3. Life cycles of fish myxosporean in China

since 2009:



Thelohanellus kitauei

Clinical signs,
Giant cystic diseases,
also in Japan, Korea,

Israel
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The Genome of the Myxosporean Thelohanellus kitauei
Shows Adaptations to Nutrient Acquisition within Its Fish Host

Yalin Yang'", Jie Xlong” Zhigang Zhou'* , Fengmin Huo Wei Miao?, Chao Ran', Yuchun Liu’,
Jinyong Zhang?, Jig vang®, Lei Wang”, and Bin Yao'*

150.7 Mb, 5610 scaffords

Trichoplax
‘ |'35 r—— Leucetta

100

Cnidaria

Placozoa



Myxobolus musseliusae

Correction of M. dispar as M. musseliusae Yakovchuk, 1979
Infection site: gill filament
Molecular data: JQ040301
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Ayobods mescual AF3800 41

Melpxnboiee sy sl s e s (D03 0 50

,_._I Thelohaneles kiloed GOSGETT

Thelhaneles howvorkar DO231 158
= Thalfchanalins adkalsbedd D231 1868

I Thetohanetus nikodskin GU 185832

- e AMyxobolus dispar AFSO7972

AMywobolus pavise=sioa AFEOTOTR
pr—— fyeoboiies aiponge e e A F S TECIS

ax I Adrobokes russelacas FUF 10800
Myzobolus mussefosae JOHRESEDT

Afpoboius mreien A IIEIES
Aot mmroseiiend DiC 30808

=1 Atexobolis paniormis AYBLE16T

B ™

Ayxobolus evpthroghtain ELSE T
AMyxobolus eosodes DO43%813
 Myxobolus efpssices DOE3987 2




[Myxobolus shangtungesis ]

Redescription: M. shantungesis Hu, 1965;
Infection site: gill arche;
Molecular data: KJ725079

X13,000 1pm

[ Myxobolus koi ]

Redescription: M. koi Kudoa, 1919
Infection site: gill lamellae;
Molecular data: KJ725077




[Myxobolus cyprinicola ]

Redescription: M. cyprinicola Reuss, 1966
Ceratonyea shasta AFO01579

Infection site: intestine wall s+ —— Henneguya exilis AF21881
Molecular data: KJ725080 o+ | Mymobotes walli EF650300 ?
BRIBOM™ Myxabolus wulii HO613412
Myxobofus kof FIE4 1887
/&3 Myzobalis pyramidis HOE13411
e My bolus sp. 0. OG2009-03 FIT16098
—|[mmm.um1lm
«jg3 | Myxobolus intimes AY325285
£3/01 * Myrobolus intimmes IN2 52486
- | Henneguye doneci ELI344808
#fe b Henneginya doneci HM 146129
. Henneguya doneci ELI344800
Gl - Myxobolus sralis n. sp. KCH5T82
Mymabolus nielii J)ER0358
Myxobolus hearti GUST4R08
Hevneguya sp. WB-LZH J0600355
EF600299

ad




Myxobolus pyramidis

Redescription M.pyramidis Chen, 1958;
Infection site: gill lamellae
Molecular data: HQ613411

C shasta AFOD1579
¢ ——— Henneguya exiiis AF021881
L Hemeguyer gurlei DOETIES
% | Wyrobolies walii EF690300
EE"_“" Myzxobolus wulif HQ613412
Myxobalus koi FIR41887
/83 Myzabolies pyramidis HQe134] | mm—
wpe | Miobolus sp. n. OG2009-03 FI716098
Myxobolus iniimus JF31 1899
g3 | Miobolus intéses AY325285
£3/91" Myxobolus intimies IN252486
.| Hennegaye doneri EUI34489%
/e | Henmeguya donect HM146129
* Hewnegina donect ELIIS4899
Miyxobolus oralis n. sp. KCUSTE2
el Myobolus nielit Q690358
o Myxobolus hearti GLIST4808
Henneguya sp. WE-LZH IQ§90355
- Myxobolus furpisrotundis EF690299

/65

o483

- Mymobolus basilamellaris AF507971
b Myzxobolus mcsseliusae FIT10801
*p* | Myrobolis paviovekil AFSOT973
|mump¢mm HM991164
e~ Myxobolus feisti IN2 52487

Showing plasmodium locating at the tip of gill filaments and spore in frontal and

sutural view ot Myxobolus margisae EUsoss03
Myzobolus macrocapaidaris AFS0T969
e *R& Henneguya citanea AY6T6460
Mymobolus nuelleri DO439806
* Mysobolus brawae AFS0T968
Miyzobols melleri AY325284

s AFITEIIS

Mymobolus lewetseini DQ439811

Cluster in capillary | nH | smprimis o v
network of gill ) b
lamellae-infecting ot ot DQIBI1S

cl ad e 7 [ Mmobotus ronundus Fissiaa7

| lerg3|

Showing the location of plasmodium and no inflammatory Ve po
responses besides mechanistic extrusion Myxobolus eyprinicola DN439805




Myxobolus turpisrotundus n.sp.

Correction of M. rotundus recorded in China;

Infection site: connective tissue of gill arch, fins, intestine and body
surface

Molecular data: EF690299, GU570
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1o~ Henneguya doneci CQ-DD 0609
Henneguya doneci CQ-LL 0612
Sphaerospora molnari

sor- Myxobolus turpisrotundus sp.n e
Sphaerospora renicola
Thelohanellus hovorkai
Thelohanellus nikolskii
Myxobolus basilamellaris

M.ampullicapsulatus strain CQ-041021-23 DQ339482
Myxobolus wulii
Myxobolus lonisporus
Myxobolus pellicides
Myxobolus pendula
f\{m‘obqlu; intimus 1
urantiactinomyxon sp. “typel”
Myxobolus dujaﬁini il
M. hungaricus
M.bibullatur

Myxobolus pavlovskii
‘ll‘.Ml' Il ) : 3

L Myxobolus cyprinicola

|

Myxobolus muelleri

o Myxobolus sp.n 2 CG-2008
100 L Myxobolus margitae
Myxobolus macrocapsularis
100 L— Henneguya cutanea
Myxobolus dispar

Myxobolus parviformis
Myxobolus romndm<=
Myxobolus impressus
Triactinomyxon sp “type 2"
Myxobolus muellericus clone 2-4
Triactinomyxon sp

1o Myxobolus sp.n 1 EE-2008
3 = Myxobolus ellipsoides
3 M:«xobolus alburni
Myxobolus leuciscini
51 Myxobolus dogiel isolate |
100~ Myxobolus cycloides
- Myxobolus gayerae
o Myxobolus sp. Hungary--EE-2005
I
9
100,

* Showing locatin of plasmodia and no

3 L
Hexactinomyxon sp.%ﬁlﬂ%

Hexactinomyxon sp 1-SH-2002

severe host inflammatory response

Ceratomyxa shasta



Henneguya doneci n. sp.

Redescription M.doneci Schulman, 1962;

Infection site: gill filaments

Molecular data: EU344898 ; HM146129; LC011456,
JQ690376

71 H. ictaburi
— ™ . exilis
we] H. adiposa
wl H. gurlei
54 P 100 . sutherlandi
&5 | H. peliis
- 1w = H sp
= wo be——o I doori
- H. sp
% S H. pagri
0w 100 el A, akaile
n H. lateolabracis
= o p— [ weishanensis

3 b [T [psteri
oo [ H. salminicola

g I H. zschokkei
_9“'— H. nuesslini

Gill-infecting cllade

T. bryosalmonae

[ Cited from Ye et al. 2012 ]
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Myxobolus ampullicapsulatus n. sp. ]

\

Infection site: gill filaments

Molecular data: DQ339482, KJ725082, KC425225

Vﬁ.

99/0.97

100/1.0

- Myxobolus ampullicapsulatusCQYg KC425225
Myxobolus ampullicapsulatusCQLg DQ339482
Myxobolus ampullicapsulatusJXa.a KC425223

10041 .0_(1: Myxobolus ampullicapsulatusJSa.g HM188545
Myxobolus honghuensisHBa.g JF340216

85/0 _9_9{: Myxobolus koi FJ841887
3/0.97 Myxobolus longisporus AY 364637

M.honghuensis

92/0.96,

80/0.99

—— Myxobolus wulii EF690300

100/-

51/0.99

44/0.85|
52/-

M

Myxobilatus gasterostei EU861210
Unicauda pelteobagrus KC193254
-~ Sphaerospora oncorhynchi AF201373

100/1.
sl 1 —
———— Myxidium gadi DQ377711
———— Palliatus indecorus DQ377712
Ceratomyxa shasta AF001579

Ceratomyxa anko DQ301510
— Telracapsuloides brvosalmonae FJ417077

- Henneguya doneci EU344898

Myxobolus cerebralis EF370479 i
lyxobolus cerebralis Freshwarter Ilneage

Kudoa thyrsites AF031412
Kudoa ogawai AB636470

Marine lineage

ampullicapsulatus

[ Showing tiny morphological and molecuar difference between M. ampullicapsulatus and M. honghuensis }




[Myxobolus wulii ]

Synonyms: Myxosoma magna wu & Li, 1986; Myxobolus
quangiaoensis Wu & Wang, 1997;

Infection site: hepatopancreas

Molecular data: EF690300

Honeycomb-like hepatocyte
completely replaced by mature
spores

uf Myxobolus toyamai
[yxobolus longisporus
1o~ Myxobolus koi

91 Myxobolus wulii

30 — Myxobolus ampullicapsulatus strain CQ-041021-23
Myxobolus sp. CG2008-TK3

[ Mtobolus . CG008-TK

Myxobolus pendula AF378339

kf}mbofu pendula AF378340
— Myxobolus sp. CG2008-TK2

Myxobolus sp. Hungary-EE-2003
ml Myxobolus hungaricus
Myxobolus obesus
91315 Myxobolus intimus
Myxobolus dujardini DQ439804

Myxobolus dujardini DQ439803

Myxobolus bilobus
Myxobolus artus

gy Myxobolus cycloides

Myxobolus sp. Hungary-EE-2005
Myxobolus parviformis
Myxobolus impressus

iuor Myxobolus ellipsoides DQA39813
Myxobolus ellipsoides DQ439813
Myxobolus dogieli isolate |
nyxnbofus bramae

Myxobolus muelleri DQ439806
vxobolus muelleri AY325384

L Myxobolus macrocapsularis
Myxobolus cyprinicola
Myxobolus paviovskit
Myxobolus musseliusae
Thelohanellus nikolski
Sphagrospora molnari
Myxobolus artus

Myxobolus episquamalis

Ceraiomyxa shasta AF001579



Myxobolus honghuensis n.sp.

— Henneguya exilis AF021881
Synonyms: Myxosoma pharynae Xiu & Lu 2013;M. (eS| A 19010

. Myxobolus bibullatus AF378336
ampullicapsulatus Jsa.a Myxobolus elegans AF 448445
Infection site: phyarynx SPhasOsEaR oA ARTES
Molecular data: KJ725074; JF340216

Sphaerospora renicola AY735410
Thelohaneilus hovorkai DQ231155
Myxobolus basilameliaris AFSO7971
Myxobolus paviovskii AF507$73
Myxobolus dispar AF507972
Myxeoholus cypnnicola DQ439805
Myxabolus algonguinensis AF378335
Myxabolus cycloides DQ439810

- Myxobolus mueltericus DQ439808
- ' Myxobolus parviformis AY836151
i Myxobolus impressus AFS07970

Henneguya cutanea AY676460
Myxobolus macrocapsularis AFS07969
Myxobolus muelleri AY325284
Myxobolus bramae AF507568
Myxobolus stanlii DQ7799%6
Myxobolus pseudodispar AF380143
Myxobolus musculi AF380141
Myxobolus artus FJ710799

=====

Myxobalus intimus AY325285 G
Myxobolus dujardini DQ439804 G
Myxobolus obesus AY325286 G
G

G

50T |
Many small

plasmOdia forming ...................................
a big cyst —  Myxobolus dykovae EUB43627 G

Myxobolus hungaricus AF448444

Myxobolus csabai EUS43628 K
Myxobolus tasikkenyirensis EU643626 M
Myxobolus pendula AF378340 G

G

Myxobolus koi FJ710800
Myxobolus koi FJ841887
Myxobolus toyamai FJ710802
Myxobolus longisporus AY364637

Parasite A honghuensis n. sp. AL weneldid AL amprlicapsulaius
Source Zhao et al. (2008)
Host C. aurafus gibelio C. auwratus gibelio O aura s aurafus R 9030
Spore (body) shape pyriform pyriform pyriform MyXObgbw,wu’; EFGh 0. JF240216
Spore (body) length 16,9+ 0.5 (15.1 - 17.8) 18.0= 0.8 (16.0 - 19.6) 18.020.9 (16.5-19.5) ot 50 zy" OIS NOngIenSie
Spore (body) width 10.4=0.4(98-11.3) 11.3=0.6(9.8-12.0) 9.3 = 0.4 (8.5-10.0) yxobolus ampullicapsulatus DQ339482
Spore (body) thickness Ba4 04 (7.9-91) B9 4+ 0.4 (7.8 -9.8) 7.0
Large polar capsule length B4 +04(7.6-92) 92+0.6(7.8-10.0)
ot ot copote et 79+ 02 E:[l:- _ :i} Sesos Ei; . ‘,'[f:[',} Cluster with species
mall polar capsu [al . - o - - . . - - .. -
Small polar capsule length 3.7 4 0.3 (3.0 - 4.1) IR+ 0.3 (3.0-4.2) 30+02(2.5-4.0) with elongate spore
Mo. filament turns T-8 T-9 9 -10

QVOOOO®

8.5 &+ 0.7 (7.0-10.0)




Myxobolus hearti

Redescription
Infection site: myocardium
Molecular data: GU574808
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Species ACCCESION IO Haet gpecics Infection ongan Location
M. ervithropditicedee EL1567311 Seardinis erytfroplithalms renal interstitium Balaton, Hungary
A b EUS&TI3 Afbrrrmwes crdbesrmees fin Balaton, Hongary
A dericiscim D398 1 Lenciscns cepalwaig mll Drarmbe, Hungary
M doglell ELIQO3978 Abrawmis brama heart Balaton, Hungary
A paveros D4 38R0 Lovticisens copfaalis mitestine wall Danube, Hungary
M evelofdes DQ43aR10 Levicisors copfurles swimhbladder Dmnube, Hungary
M diversicapealaris GUSGE] 9% Ruatiders rutiivis will Hungary
LSRR AFS07T70 Alvrawnis brarme gill Balaton, Hungary
M ronaches ELIT 10583 Abraris brarme gill Balaton, Hungary
A Bvewi femoree fevris AFS07971 Cwgriviees carpic all Humgary
M s selivesae FIT1080]1 Cypries coargpio ll Japan
M. pervlovakid AF30Ta73 Aristichfvs nobilis el Hungary
A peavlovakis HM901 164 Hypopaluherlmichiins rmoliteix il Hungary
A ferpisrotoeius EF&90299 Carassitos qurads gibelio subepriermul thssues Ezhou, China
Vi ferpisrofurdur RIS TG T Eriuy aarenives gribelie £kin Whghan, Chine
ML henrts Ly LISTHE0E c_‘mw.-u o TR EJMJH heart u, Chin
e A i T i Cerreres iy enirerlis el i ongging, China
i, damecd HM 46129 Caras sy dendis gl mill Honghn, China
M Baladnis D MMES TS MNaterrigorms crysodeecas wll el
M Ko FIT 10800 Cyprinms carpia il Cluster with species with round spore
ML Foryeanaf FIT10802 Cyprririta cargio il -
i, bmdwodadnacis ARIRATAT Liteadafnmy sp, heart Mlie, Japan
I akule EUIDIG0TE Selar crimesaplalalms heart Hawaii, TI5A
H. pagrt ABIBIT4R Pagrus mefor heart Mie, Japan
T Bryosal LTos33 Crne orfrvnacfeis mpkiss keiclaery France




Thelohanellus wangi n.sp. ]

Infection site: gill filaments
Molecular data: JX458816

Obvious epithelial hyperphasia at the anterior part of infected gill
filaments and a thin connective tissue membrane delimited the

Clusterina

Thelohanellus

clade

Myxobolus susanlimae EUSORR05

Mixobolus feisti IN252487

Myxobolus macrocapsularis AF 507969

Henneguya cutanea AY 670460

Myxvobolus bliccae HM 138771

Mvxobolus bramae AF30796R

Myxabolus muelleri DQ43DE06

Myxobolus cyprinicela DQ439805

Myxobolus dispar AF507972

Myvobolus musselivsae FIT10801

Myxobolus fauricus JO3SE896

Myxobolus paviovskii HM9911635
Hexactinomyxon sp. SH-2006 DQATIS1T

Myxobolis rofundus FIB51449
o5 'I:;'L:@-'.rr;fmh;.'; diversicapsularis GU96E199
Triactinomyxon sp. "type 2' AY4957035

_LCEZL Myxobolus muellericus DQ439807

Myxobolus wootteni Q231157

Myxobolus leuciscini DQ439811

97

8 o3 Myxobolus alburni EUS67313
Muvxobolus shaharomae EUS67312
Myvobalus rutili GUY6S201

o7l— Myxobolus dogieli EU003977
Thelohanellus nikolskii KUR43624
Thelohanelfus nikolskii DQ231156
Thelohanellus nikolskii GU165832
Thelohanellus wangi sp.n. IX458816
1or Thelohanellus wihanensis HO6
Thelohanellus wichanensis 106‘91}3?(!
Thelohanellus hovorkai Q231155
Thelohanellus kiteed JQ690367
Myxobaolus turpisrotundus EFG90299

10 Henneguva sp. WB-LZH JOQG690355
T Myvobholus hearti GUSTAR0E
55 — Mvxobolus nielii JQ690358

Henneguya doneci EU344898
100l Henneguva doneci HM 146129
Thelohanellus zahrahae FUG43622

1oor Myxobolus ampudlicapsulatus DQ339482

1 Dﬂl L‘vaxabaf us ampudlicapsulats JQG903T3
Myvxobolus honghuensis JF340210

— Myxabolus koi FIT10800

Myxobolus pyramidis 10613411
Myxobolus walii TIQ613412
Thelohanelins foyamai HQ338729
Myxobolus longisporus AY 364637
Ceratomvya shasta AFQ01579




Thelohanellus wuhanensis n. sp.

Infection site: skin
Molecular data: JQ968687; JQ088179; HQ613410

plasmodium

Raised
plasmodium

Showing
plasmodium
developing in
the stratum
spongiosum of
dermis and
many
melanocytes
gathering
together
around the
plasmodia

Membranous sheath
surrounding spore cited
from Liu et al. 2014

Mixobolus susanlimae EUSQ8805
Mixobodus feisti JN252487
Myxobolus macrocapsularis ATS07969
Henneguya cutanea AY 6T6460
Myxobolus bliccae HMI38771
Myvxobolts broamae AF30T9608

7L Myvxveholus muelleri DOQ439806
Muyxobolus cyprinicofa DQ439805
oo Myxobolus dispar AF507972

Myvabalus musselivsae FI710801
o2 Myxobalus tauricus JQ3IBE896

o I Muyxabolus paviovskii HM991165

Hexactinomyxon sp. SH-2006 Q473517

7 Myxabolus rofurdus FIB51449
ﬁ-‘.r{;br}fz;.c diversicapsularis GUY6E199
Triactinomyxon sp, 'type 2' AY495705
Myxobofus mucllericus DOQA439807

Myxobolus wootteni DQ231157
Myxobalus leuciscini DQ439811

78

T8

Myxobolus alburni EUS67313
Myxobolus shaharomae EUS6T7312
Myxobolus rueili GU968201

97— AMvvobolus dogieli EUN03977
Thelohanellus nikolskii KCB43624
Thelohanellus nikolskii TYQ231156
Thelohanellus nikolskii GU165832
Thelohanellus wangi sp.n. JX458816
100p Thelohanellus wuhanensis Q613410
Thelohanellus widhanensis 10690370
Thelohanellus hovorkai D)231155
Thelohanellus kitauei JQ690367
Myxobolus furpisrofundus EF690299

L), Henneguva sp. WB-LZH JQ690353
Muyxobalus frearti GUSTAR0E
o Muxoholus nielii JIQ690358
gg| (Henneguya doneci EL3448098
1l Henneguya doneci HM 146129
Thelohanellus zahrahae EUJ643622
1oor Miyxobolus ampullicapsulaius DO339482
L00[ L Mywoabolus ampullicapsulatus 1Q690373
Myxobolus honghuensis JF340216

—— Mucobalus koi FI710800
Mvrobolus pyvamidisTTIO6G 13411

S 2% 4 pivobolus wolii TIO613412
93 Thelohanellus foyamai HQ338729
Myxobolus longisporus AY 364637

s dRE

Ceratomyxa shasta AFO01 579



Thelohanellus testudineus n. sp. ]

Infection site: skin

Molecular data: KC843624

Showing plasmodium developing in the dermis of the skin and distinct
inflammatory infiltration,
Kaowhoa thy AY3S42482

PR

e

ABS30261

- E Hemneguya nmisfonsts GQ340975
. Henmegnna akwle EUOLS0T6

¢

Hemmeguya mawriranensis 687060
e Henmegraya pagri ABIS3T48

Hexemegn; EUT32603
Adrbolis feptobarbEUGA3623
Advobolus sty DQTTI9S

[ ol hogohi AY 531585
-

.

Thefolamelius zohrakae EL643622

Acxoboius Sungaricas AFA48443
GZI—W Aowphuensi JF3U216
Afvxobodus walif HQ613412
Afbolus od FISA1S8T
Ahxobadus lompisporus AY 364637

oo Thelofanelius toyama RQ338729

Cluster in a
Thelohanellus clade

Cited from Liu et al. 2013

Ihxobadus ofeguans IN232485

«o| Mimoboles seecseliusaeFIT 10801
RN Avodolus smuiselinsae)QOI0301
Afxabolus pavlovsbi AFSOT973

ool A S ol parionstit HM991164
Axodaodier fewotrein/ DQA39811
Awobalus fdst IN252487
Ahvobdodus macrocapadaris FIT16005

02

Thedobermelins
clade




Myxobolus oralis n. sp. ]

Infection site: oral cavity
Molecular data: KC315782

Ceratonmyxe shasia AFODISTY
Wb e Hemneguya exilis AFG2 1881

e Hemneguya purlel DOET44
#4% | Mysobolus wulll EFS0300
Mymaobolus wit HQG13412
2% L ipmobabus ko F1841857
53

Afyuobeden prramidis HOB13411
o [ Mioaholus sp. n. CGROS03 FITIG09
Mymodolees tetmus JF3118%9
a3 | Mimobolis mtime AYIIIEES
3091 " Myrobotur inrims JhE424 88
of- p Henneguya dewect ELI 384855
Pt Hemmgreyn doneed HAL 46139
- ¥ Hemnoguya donect ELI3448%0

arallsn. . KC315762

b

Mysobole macroagpeularis AFAITGHS
Cluster with species
with round spore

s o= Mfysobodis EUS67311
BAM2IL \mabolus allipsoides 430813

Cited from Liu et al. 2014




Myrabolus elepans (AF44844%)

Liweisens ldig——————G

Myxaholus rotundis (ELTIDERS p—————=lbrimis brama ———=="—0 Hungary
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Infection site: gill filaments
Molecular data: KJ725074; JF340216
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Phylogenetic relationship consistent with
spore morphology (round spore body)




Life cycle study in China

104 am

®Firstly reported Triactinomyxon type from Branchiura
sowerbyi (Wang et al. 2000)
no molecuar data

@ Secondly Triactinomyxon type from Branchiura
sowerbyi (Zhai et al. 2012)
molecuar data: HM107112

Short spore axis -




®Firstly Raabeia type from Branchiura sowerbyi (Zhai et al. 2013; Xi et al. 2013)
molecuar data:AB121146; HQ613409

®Firstly Aurantiactinomyxon type from Branchiura sowerbyi (Xi et al. 2013); molecuar
HQ613406




®Firstly Guyenotia type from Branchiura sowerbyi (Xi et al. 2013); molecuar data
unavailable

@ Secondly Raabeia type from Branchiura sowerbyi
molecuar data: HQ613410

50 pm



®Firstly Echinactionmyxon type from Branchiura sowerbyi;
molecuar data: EF690300

~

4 branches at the end R
of caudal processes ‘\\« :

® Secondly Echinactionmyxon type from Branchiura sowerbyi;
molecuar data: unavailable

many branches at the
end of caudal
processes




® Thirdly Triactinomyxon from Branchiura
molecuar data: JX477771

®Firstly Neoactinomyxum type from Branchiura sowerbyi;
molecuar data: KP642135, JX458816




>

Molecuar data match J

Experimental infection
and molecular match
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Current severe myxosporidiosis of common carp in China

Giant cystic diseases caused by Thelohanellus kitauei

Infection prevalence: 70%;

Mortality rate: up to 90%, especially Northern China;

Infection season: from early August to late October, especially Autumn;
Economic losses: 50 million per year;

Control strategy: no practical way




Current severe myxosporidiosis of gibel carp in China

1. Pharynx myxosporidiosis caused by Myxobolus honghensis

Infection prevalence: 70%;

Mortality rate: up to 100%, especially in Northern Jiangsu Province;
Infection season: from early May to late October, especially summer;
Economic losses: 2 billion per year;

Control strategy: blocking the transmission and inactivating the infective

actinospores by Ino-org;




2. Gill myxosporidiosis caused by Thelohanellus wangi

Infection prevalence: 60%;

Mortality rate: up to 100%, especially under anoxia, crowded or other
stress;

Infection season: only from early April to late June on fry fish below 7cm
In body length;

Economic losses: 10 million per year;

Control strategy: blocking the transmission and inactivating the infective
actinospores by Ino-org;




3.Skin myxosporidiosis caused by Thelohanellus wuhanensis

Infection prevalence: 70%;

Mortality rate: no directly lethal,but up to 100% under anoxia, crowded or
other stress condition;

Infection season: only from early April to late June on fry fish below 7cm
In body length;

Economic losses: 10 million per year;

Control strategy: blocking the transmission and inactivating the infective
actinospores by Ino-org;
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