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Recombinant protein S3a in prevention shrimp diseases
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Abstract

Ribosome protein S3a (RPS3a) gene expression was reported in black tiger shrimp and
white shrimp which infected by white spot syndrome virus (WSSV). In this study, we produced
and purified recombinant protein His-RPS3a and obtained the 33 kDa recombinant His-RPS3a
protein. The purified His-RPS3a was injected in quantities of 1, 10 and 20 pg/shrimp and the
shrimp were investigated for the expression of prophenoloxidase (proPO) and phagocytosis
activating protein (PAP) gene by using real-time PCR. The result showed that the PAP gene
expression increased 4.1 times when the His-RPS3a protein was injected at 1 pg/shrimp and the
proPO gene expression increased 5.3 times when the His-RPS3a at 20 pg/shrimp was injected. In
addition, to test for the resistance to WSSV of the shrimp, the shrimp were injected by 10, 20 and
40 pg/shrimp of the His-RPS3a, challenged with WSSV and cultured for 15 days. The result
showed that the relative percentage survival (RPS) of the WSSV challenged shrimp after injected
with His-RPS3a protein for 48 hours, were 7%, 7% and 20%, respectively. While the RPS of the
WSSV challenged shrimp after injected with the His-RPS3a for 72 hours, were 21.5%, 26.5% and
30%, respectively. The study expression gene in immune of white shrimp (Litopenaeus
vannamei) with shrimp feed mix ribosomal protein S3a (His-RPS3a) at 0.1, 1, 10 mg/shrimp
culture for 3 and 7 day. The result showed that proPO and PAP gene not expression higher more
than control group. The RPS3a-phMGFP be prepared in the form of chitosan-DNA nanoparticles.
The shrimp feed the amount of DNA at 25, 50 and 75 mg / shrimp / day for 7 days. The result
showed that PAP gene expression higher more than control group at 75 mg / shrimp / day. To test
for the resistance to WSSV of the shrimp, the shrimp were feed by at 75 mg / shrimp / day of
RPS3a-phMGFP for 7 days, challenged with WSSV and cultured for 15 days. The result showed
that the relative percentage survival (RPS) of the WSSV challenged shrimp after feed by RPS3a-
phMGFP for 7 days, were 35%. These results showed that the RPS3a can delay the death of the
infected shrimp. Therefore, the possible function of the RPS3a could enhance the immune system

and slow down the mortality of WSSV infected shrimp.

Keywords: gene, recombinant protein, shrimp, ribosomal protein S3a, white spot syndrome virus
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%

cDNA

His

IPTG

kb

kDa

LB

ml

mM

NaCl

ug

ul

uM

oD

PAGE

PCR

RNA

SDS

Tm

uv

percent

complementary DNA

Histidine

Isopropylthiogalactose

Kilobase (s)

Kilodalton (s)

Luria-Bertani (medium)

Molarity

milliliter

millimolar

sodium chloride

microgram

microliter

micromolar

Optical density

Polyacrylamide gel electrophoresis

Polymerase chain reaction

Ribonucleic acid

Sodium dodecyl sulfate

melting temperature

ultraviolet



