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Edwardsiella tarda causes edwardsiellosis in several kinds of fish,
especially tilapia, eel, carp and flounder in the world. Besides, enteric
septicemia of catfish (ESC), caused by the bacterial Edwardsiella
ictaluri, is one of the most important infectious disease problems in
catfish and other freshwater fish in the United States of America (USA),
Vietnam and other Asian countries. For these reasons, the developing
an effective vaccination strategy to edwardsiellosis and ESC in fish is a
necessary. Recent studies indicate that outer membrane protein like
glyceraldehydes- 3-phosphate dehydrogenase (GAPDH) from E. tarda
can be an effective vaccine candidate against E. tarda or Vibrio
anguillarum in fish. In this study, the gene encoding 37 kDa GAPDH of
E. ictaluri was determined and overexpressed by using the Escherichia
coli expression system. On the other hand, tilapias were
intraperitoneally immunized with formalin-killed E. ictaluri whole cell,
recombinant GAPDH (30μg fish-1) from E. ictaluri and both. ISA 763A
was as adjuvant for vaccine and phosphate buffered saline as control.
Post-immunized 3 months, fish were challenged with live E. tarda to
assess the vaccine efficacy.

INTRODUTION

MATERIALS ＆ METHODS

Bacteria

Edwardsiella ictaluri strain OT9606S isolated from diseased 

Chinese catfish, Parasilius asotus in Taiwan was used. 

PCR amplification of the GAPDH gene

The primers, gapdhF (5’-caccATGACTATCAAAGT-

AGGTATC-3’) and gapdhR (5’-TTATTTGGAGAT-

GTGCGC-3’,) targeted a region glyceraldehydes- 3-

phosphate dehydrogenase gene of E. ictaluri and

produced a 996 bp amplicon.

Cloning, sequencing and express of GAPDH gene

Commercial pET 151D/TOPO linearized vector (Invitrogen, USA)
was used in this study.

SDS–PAGE Western blot 

RESULTS

Fig. 3 SDS-PAGE and Western blot with rabbit antibody injected with

recombinant E.ictaluri GAPDH protein antigen. (A) SDS-PAGE (12% gel)

with Coomassie brilliant blue staining. (B) Western blot assay Lane 1:

purified GAPDH protein. Lane: 2: GAPDH protein. Lane M: marker.

Figure 4. Survival rate of tilapia after challenge  with Edwardsiella tarda.

Challenge experiment

Thirty- seven kDa GAPDH of E. ictaluri showed a similarity to E. tarda with DNA 

and amino acid sequence . 

The GAPDH of E. ictaluri only has a protective antigenicity against E. tarda

infection  in tilapia.

The formalin-killed whole cell and GAPDH of E. ictaluri with ISA 763A showed 

the higher protective than formalin-killed whole cell with ISA 763A  alone, suggest  

that GAPDH can enhance protective for E. ictaluri whole cell vaccine against E. 

tarda infection in tilapia.

a: Fishes (101.4 ±17.3g) were injected intraperitioneally with the vaccine or phosphate 

buffer saline (PBS) and held at 25°C for 3 months.

b: Formalin killed whole cell of  E. ictaluri strain OT9606S

Groups Adjuvant Vaccine dosea (0.2ml fish-1) 

FKWCb ISA 763A 108CFU fish-1

GAPDH ISA 763A 30μg fish-1

FKWC+GAPDH ISA 763A 108CFU + 30μg fish-1

PBS － －

Table 1. Immunization groups for tilapia.

Fig. 1 Percentage similarities and divergences of the glyceraldehydes- 3-phosphate

dehydrogenase nucleotide sequence in E. ictaluri strain and reference strains using the clustal

program of the DNASTAR software package.

Fig. 2 Percentage similarities and divergences of the glyceraldehydes- 3-phosphate

dehydrogenase amino acid sequence in E. ictaluri strain and reference strains using the clustal

program of the DNASTAR software package.
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Groups Mortality RPS

7Db 14D 7D 14D

FKWCa+ ISA 763A 12.5% 62.5% 85.7% 28.6%

GAPDH+ ISA 763A 25% 50% 71.4% 42.9%

FKM+GAPDH+ ISA 763A 12.5% 25% 85.7% 71.4%

PBS 87.5% 87.5% － －

Table 2. Fish cumulative mortality and relative percent survival (RPS) of tilapia challenged 

at 3 months after immunization.

a: Formalin killed whole cell of  E. ictaluri strain OT9606S

b: Days post-challenge, fish were injected intraperitioneally with the E. tarda (Challenge dose: 

1.65×107 CFU fish-1) isolated from diseased tilapia. 
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