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Fig. 1 The skin and gill showing of pompanos a lot of

white-spot post C. irritans infection
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Fig.2 Life cycle of C. irritans
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Fig.3 The special collection unit for C. irritans

A. inlet-tube; B. 160 L plastic bucket; C. funnel; D. airstone; E. 2 L beaker; F. outlet-tube
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Fig. 4 The immobilisation and clumping together of
1

theronts by immune serum
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Fig. 5 Histological sections of the grouper gill post C. irritans infection

1. histological sections of grouper gill on the 3th day infected with C. irritans, * indicates trophonts, the white arrow marks the tissue necrosis caused by

parasitic parasites, the black arrow indicates that the white blood cells move in, and the box is marked with neutrophils; 2. immunohistochemistry

analysis of gill on the 2nd day post C. irritans infection (red indicates the NCC cell), Tr indicates trophonts; 3. immunohistochemistry analysis of gill on

the 2nd day post C. irritans infection
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Tab.1 The expression changes of orange-spotted grouper’s genes after C. irritans infection

YL ] infection time

| IR S5 30k
genes tissues 6h 12h 24 3d 54 references

MCSFR1 Rk skin 1.45+0.03 3.51+0.37 3.94+0.42 1.79+0.33 3.47+0.72 2.68+0.28 [26]
il gill 0.76+0.01 1.27+0.04 0.68+0.10 0.660.09 2.07+0.31 1.04+0.16

MCSFR2 ik skin 3.324+0.56 9.49+0.66 11.47+0.84 5.02+0.23 13.11+0.31 12.74+1.01
il gill 1.35+0.28 3.35+1.22 3.28+0.67 3.63+0.42 7.81+0.61 1.81+0.22

IL-34 ek skin 1.27+0.23 1.22+0.03 0.39+0.04 0.50+0.01 2.48+0.22 0.21£0.01
il gill 1.66+0.05 1.47+0.01 3.55+0.21 1.96+0.05 3.64+0.05 0.86+0.01

MCSF2 Bk skin 0.81+0.05 0.91+0.06 0.77+0.01 0.77+0.04 0.39+0.03 0.6+0.02
il gill 3.58+0.15 1.62+0.11 7.26+0.26 6.13+0.03 8.73+0.14 0.99+0.14

XCR1 Bk skin 6.13+0.31 4.35+0.21 6.85+0.95 3.12+0.01 3.34+0.25 10.29+1.06 [27]
il gill 1.07+0.01 1.00+0.14 0.79+0.11 0.22+0.01 2.2240.45 0.6+0.27

CCR12 Bk skin 2.71+0.14 3.33+0.09 1.93+0.18 1.82+0.23 2.65+0.04 16.51£1.20
il gill 1.33+0.07 2.93+0.3 3.2940.04 0.76+0.13 10.12+1.14 2.01+0.10

CCR6A Bk skin 0.42+0.09 2.39+0.16 2.65+0.15 1.55+0.27 5.15+0.45 1.15+0.13 [28]
il gill 2.67+0.15 1.04+0.15 0.70+0.11 0.90+0.09 0.54+0.06 0.85+0.03

CCR6B Bk skin 0.89+0.06 4.73+0.13 17.1440.68 6.85+0.75 15.16+1.11 5.22+0.77
il gill 0.85+0.13 1.05+0.29 1.11+0.14 0.98+0.09 3.08+0.77 0.72+0.06

CCR9a Bk skin 0.45+0.03 0.12+0.01 0.22+0.04 0.45+0.01 1.06+0.05 0.51+0.02 [29]
il gill 1.28+0.17 0.77+0.04 1.89+0.12 2.86+0.11 3.48+0.11 1.96+0.23

CCR9b Bk skin 0.45+0.03 0.12+0.01 0.22+0.04 0.45+0.01 1.06+0.06 0.51+0.01
il gill 1.28+0.17 0.77+0.04 1.89+0.12 2.86+0.10 3.48+0.10 1.96+0.24

CCL25 Bk skin 0.26+0.01 0.74+0.06 0.13+0.01 1.05+0.14 2.18+0.04 1.41+0.01
il gill 1.36+0.02 2.17+0.04 1.01+0.01 1.05+0.01 1.24+0.04 1.96+0.01

e PO R I ] G S I AR A A 15 5

Notes: The data in the table show that the change fold of infected group's gene expression to its control at the same time point
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Fig. 6 Scanning electron microscopy analysis of the effects of different fish serum on theront of C. irritans™"
1. untreated theront of C. irritans; 2. C. irritans treated with rabbitfish serum, shows the cilia beginning to fall off; 3 and 4. rupture of the C. irritans
membranes in different body positions; 5. complete membrane rupture, shape change and efflux of the content; 6. immobilization of the immune grouper

serum to C. irritans; 7. secretion of the C. irritans; 8. cross linkage of the cilia
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Tab.2 Protective immunity in hosts following immunization with C. irritans vaccines
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% hufh Go e S5 GBI cnmobilization i d PRI BER SR
hosts immunogen immunization route {mmob! ?zatlon .tltCI‘ an immune protection references
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HUE fatk GFALES R IR / R U BB, HO R 5I®% [35]
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Jr B RS (=32 I35 7] LARE 34 2 B AR HUR g B P PR [11
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Rk A B TR R IR FRRR S RSy, HAERE o/ [12]
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R R 2
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T. ovatus £ R B#50.6%
PGk JE F S MIEFI R RS TR PHE AN T 40% AR RT3, 7 AR ARG R  [40]
BEFF37.2%
BES o AR S 4 PRI, MEBEE AN AR s, AR dUs g B PR [41-42]
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Tab.3 The immobilisation antigens or other potential antigenic proteins or genes identified from C. irritans

HR B E A LETTE 2R
genes or proteins assay methods references
ek AN western blot [36, 41-42, 49-50]
[EJJR e e [38]
St K [51]
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Advances in the research on mucosal immune response of
fish against Cryptocaryon irritans infection

LI Yanwei ’, JIANG Biao', DAN Xueming’, LI Anxing "

(1. State Key Laboratory of Biocontrol, Guangdong Procincial Key Lab for Aquatic Economic Animals,
Sun Yat-sen University, Guangzhou 510275, China,
2. College of Marine Sciences, South China Agricultural University, Guangzhou 510642, China)

Abstract: Cryptocaryon irritans is an important parasite in mariculture fish, which can infect almost all kinds of
marine bony fishes, causing fatal diseases and huge economic losses to marine aquaculture in China. Due to the
property of living in the epidermis of the skin and gills, this makes it as good model to study the mucosal immunity
of seawater fish, which are conducive to developing effective vaccine. In this paper, we reviewed the current
progress of grouper (Epinephelus coioides) anti-C. irrians infection, which will provide the theoretical support for
carrying out the immune prevention and control measures against C. irritans. The existing results show that after
C. irritans infection, grouper skin mucous or its culture supernatant can immobilize the theronts, and specific IgM
antibody anti-C. irritans was detected, which is produced by the antibody secreting cells in the skin and plays an
important role in resistance to parasitic infections; We found many immune cells such as NCC cells, neutrophil
cells around the parasites; meanwhile, the expression levels of some chemokines and chemokine receptors were
significantly increased in the infection sites, implying that these immune cells may also involve resistance to
parasite infection; In addition, we found that rabbitfish (Siganus oramin) was naturally resistant to C. irritans
infection, the serum and skin mucous of which could kill the theronts and tomont of C. irritans. Next, a novel
protein that is lethal to C. irritans was isolated from the serum of rabbitfish and which was identified as L-amino
acid oxidase. Finally, by immune experiment, we proved the feasibility of vaccines for prevention and control of
cryptocaryoniasis.

Key words: manine fishes; Cryptocaryon irritans; mucosal immunity; humoral immunity; cellular immunity;
vaccine
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