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Miamiensis avidus

Clinical symptom of scuticociliatosis in olive flounder

• Fish: 150 fish/tank

• Water temperature: 18 ℃

• Tank size: 2000 L 
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Immersion vaccination

150 fish/1 L, 2 min
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M. avidus challenge test
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Sera and skin mucus sampling & ELISA test

 Olive flounder (Paralichthys olivaceus) aquaculture in South Korea 

Olive flounder Seabream Mullet Other 

flounders

Rockfish Other species

Annual Production Value of different finfish species in Korean Aquaculture

 Scuticocilliatosis disease in Olive flounder aquaculture Diseases affecting Olive flounder aquaculture

Disease-caused mortality increases yearly

• High economic fish species, high growth rate and feed efficiency

• Aquaculture started from 1980s

• Majorly land-based flow-through system (>50% in Jeju Island)

• Most produced finfish species in Korea, over 70% global supply 

• Symptom: Mostly external

organs (skin ulceration, hemorrhage, fin rotten, and

gill necrosis), sometimes in internal organs including the brain

• Causative agent: > 20 species, majorly Miamiensis avidus

• Severity: 50-80% mortality in juvenile flounder

Materials and Methods

 Mucosal immunity biomarker gene expression profiles in gill tissue
 Flounder skin mucosal parameter changes
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Survival rate of M. avidus under treatment of immunized flounder mucus
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Control

IMS1312+Saponin 20mg

IMS1312+Saponin 50mg

IMS1312+PEI 2mg

IMS1312+PEI 5mg

IMS1312+Saponin 20mg+PEI 2mg

IMS1312+Saponin 50mg+PEI 5mg

 Effect of different encapsulation methods on antigen intake in immersion vaccination

Antigen encapsulation for imm

ersion vaccine delivery

Screening of immersion vaccine 

adjuvant candidate

Optimization adjuvant dose & 

vaccine formulation

Fish immunization, vaccine efficacy evaluation and 

ELISA

Adjuvant candidates: 

1. IMS1312

2. IMS1312+PEI

3. IMS1312+Saponin

4. IMS1312+Alum

5. IMS1312+Chitosan

6. IMS1312+β-glucan

Evaluation method: 

1. qRT-PCR of mucosal 

immunity biomarker genes

2. Analysis of skin mucosal 

protein parameters

Encapsulation systems: 

1. Chitosan MP

2. Chitosan MP +Alginate

3. Alginate MP

4. Alginate MP+Chitosan

Evaluation method: 

1. GFP-labeled cell coating

2. Fluorescent microscopy

Vaccine formulation: 

1. Different adjuvant combination

2. Different adjuvant dosage

3. Fish immunization

4. Biomarker gene analysis

Results

0
2
4
6
8

10
12

Ly
so

zy
m

e 
ac

ti
vi

ty
 (

U
/m

l)

Mucus lysozyme activity

0h 1h 6h 24h

0
1
2
3
4
5
6
7

P
ro

te
as

e 
ac

ti
vi

ty
 (

A
U

/m
l)

Mucus protease activity

0h 1h 6h 24h

 Biomarker gene responses upon different adjuvant combination and dosages
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Antibody titer in flounder serum

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0-week 1-week 2-week 4-week

O
D

4
5
0

Time post vaccination

Antibody titer in flounder skin mucus

Control

IMS vaccine-1

IMS vaccine-2

IMS vaccine-3

IMS vaccine-4

 Antibody response and mucosal parasiticidal activity of olive flounder after M. avidus immersion vaccination

 Protective efficacy against M. avidus infection of different vaccine formula

Conclusion

The novel immersion vaccine containing killed M. avidus cells encapsulated within chitosan and alginate microspheres, along with a complex adjuvant of PEI and saponin, exhibited the highest

mucosal parasiticidal activity, survival rate in challenges, and antibody production. The vaccine developed in this study provides a fundamental strategy for preventing scuticociliatosis and

contributes to improving the production of olive flounder aquaculture.


