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Fig.1 Nucleotide sequence and deduced amino acid sequence of the open reading frame of Exopalaemon vcarinicauda Ec14-3-3 cDNA
Start codon (ATG) is marked with thin box. Plus tail signal (AATAAA) is marked with thin underline. Stop codon is marked with *.
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2 Ec14-3-3 14-3-3

BT14-3-3: (AEW70333) ; EC14-3-3: (KF791034); ES14-3-3: (AFD28290); FM14-3-3: (ADI87601);

HS14-3-3:  (NP663723); MM14-3-3: (BAF80313); PM14-3-3: (AAY56092); SP14-3-3: (AFD28274).

Fig.2 Multiple alignments of Exopalaemon carinicauda Ec14-3-3 with other species’ 14-3-3

BT14-3-3: Bombus terrestris (AEW70333); EC14-3-3: Exopalaemon carinicauda (KF791034); ES14-3-3: Eriocheir sinensis (AFD28290);
FM14-3-3: Fenneropenaeus merguiensis (ADI87601); HS14-3-3: Homo sapiens (NP663723); MM14-3-3: Mus musculus (BAF80313);

PM14-3-3: Penaeus monodon (AAY56092); SP14-3-3: Scylla paramamosain (AFD28274).
69 MRIMAEYE Bombus terrestris
91 INE W Apis florea

%6 YIn-#% Megachile rotundata

95

B Apis mellifera
99 — HIEREE Papilio xuthus
T Seylla paramamosain
TEGESE Eriocheir sinensis
B FEHUF Exopalaemon carinicauda A

99

79
94 BEFTXUF Penaeus monodon

Bt Danio rerio

/N Mus musculus

99 ﬂ‘ N Homo sapiens

78"’} Bos taurus

0.02

3 14-3-3 NJ
14-3-3 A . 14-3-3 (AAY56092), (AFD28290),
(AEW70333), (AEW70348), (BAM17746), (AEW70340), (XP006566156),
(BAF80313), (NP777239), (NP00107626).
Fig.3 NJ tree based on 14-3-3 amino acids of different species

(AFD28274),
(NP663723),

Exopalaemon carinicauda Ec14-3-3 is marked with A. The GenBank accession numbers of 14-3-3 were as follows: Penaeus
monodon (AAY56092), Eriocheir sinensis (AFD28290), Scylla paramamosain (AFD28274), Bombus terrestris (AEW70333),
Megachile rotundata (AEW70348), Papilio xuthus ( BAM17746), Apis florae (AEW70340), Apis mellifera (XP006566156), Homo

sapiens (NP663723), Mus musculus (BAF80313), Bos Taurus (NP777239), Danio rerio (NP00107626).
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Fig.5 The Ecl4-3-3 gene expression in Exopalaemon carini-
cauda hemocytes after Vibrio anguillarum and WSSV challenge
Different letters denote significant differences between differ-
ent groups in the same observed period (P<0.05).

Fig.6 The Ecl4-3-3 gene expression in Exopalaemon carinicauda
hepatopancreas after Vibrio anguillarum and WSSV challenge
Different letters denote significant differences between differ-
ent groups in the same observed period (P<0.05).
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Abstract: Exopalaemon carinicauda is the most commercially important shrimp in China based on reproduction, a
long growing season, and ecological flexibility. However, the frequency of disease outbreaks has increased as
production has increased, resulting in huge economic losses. E. carinicauda relies on the innate immune response
to defend against invading pathogens. The 14-3-3 family of proteins is highly conserved and present in all eu-
karyotic cells. The 14-3-3 proteins are involved in many cellular pathways, including those for metabolism, the
cell cycle, differentiation, signaling, apoptosis, and neoplastic transformation. Based on the /4-3-3 expressed se-
quence tag from a hemocyte cDNA library of E. carinicauda, the full-length cDNA of /4-3-3 from E. carinicauda
(named Ec/4-3-3) was cloned using the rapid amplification of cDNA ends technique. The Ec/4-3-3 cDNA was
2 905 bp in length and contained an open reading frame of 744 bp, encoding a mature protein of 247 amino acids,
with a molecular mass of 27.95 kD and an estimated pl of 4.65. Homology analysis revealed that the Ec/4-3-3
amino acid sequence was highly conserved with homologs from other crustaceans, and amino acid sequence simi-
larity was 98% with the 14-3-3 from Penaeus monodon. Ecl4-3-3 expression levels were measured in different
tissues by quantitative real-time polymerase chain reaction analysis. Ec/4-3-3 expression was detected in hemo-
cytes, gill, hepatopancreas, muscle, ovary, intestine, stomach, and the eyestalk of E. carinicauda, with the highest
expression level in hemocytes. Ec/4-3-3 expression was upregulated in hemocytes and the hepatopancreas after
challenges with Vibrio anguillarum and white spot syndrome virus. These results suggest that Ec/4-3-3 may play
an important role in the prawn immune response.
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