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LINEEE (Scylla paramamosain) B RERERNEKTEELX Y —, BEFEBW
BAMBIEFNME SAONHFRERINSH I FRLNEEVRRAITIER

, HPEE2=KAMEN AR RRESBEERRNERFTE —.
RMBTFXRRMEDBRLNNESENBRNIBRN 2 ED, BRINESTER0R
BheiEit. R, EeERRMEMNBREERN T RFALNESERFRREEE
BHRN

RRMEDEKRHYREDRRH—BEE. T, OENNnEERER
B, HEOAN BB ENARRSOINSEESH ABARRRMEDRRBEE
NEBFREZ —o NIHRARREARLNEENEDSBEFIERONREED, #
MABMATRRMED ARG RIREIRICAIE, DL ARAIMIT 5 4RI
e ASIIBX ERSPFLT- 1SR . BREEOH RIS ENEASEH
EARIKET, FFBIFIMSARASEMMREMAE, DR 5 SpFLT- 178N
NEIEDTIRERIFNINEE, ZIMHAR NI EOIRRMED RPN S EHIEUR
MHIZEE TS EM, BUSHIERAT

1 AUIDAEER S LPSRUSH VB B IMMEARARSSH cDNASLE, iR 3abU NS &
NR, FIBIHIZEMZAEIA (Suppression subtractive hybridization,

SSH) #3382 3 2242 (Lipopolysaccharide, LPS) R N IIMELBABCDNAY E, ST
DAE91.2x105 cfu, FEHLEEN S 721 MRS TNR, HIRB27T1I D AR
EFE. FBmicoERBEN TR, BB NERKRS SNENSTBHITOE
. EPIOPERDAS S6 M AENENSNE, 2 PERETTERANIAENE
R, BEE—RNE, LR2TIPNERDPRBISTER (6. 6%) EPRENIPRET
, HR23IMERPYBERTLUNEEZDRD. MZEDMIERSDMRERS
1ME*EElotillin-1(SpFLT-1),

2 RERBLUNEBIEBBRSIIERotillins SR ZSPFLT- 182 B R B IIF0
B —RUSASPFLT-28922 K cDNA/RZ,  SpFLT-1892 K cDNARRIIEIE 1278 bpMIFF AR
FHE (Open reading frame, ORF), 42 bpHy5’ JEEMFEX (Untranslated region,



UTR) #0103 bpBY3’ UTR=F(7) (GenBankE RS : FJ774690), FUMZERmIZ426 1
SER, RISNEOHSTEN4T kDa, SPFLT-1IERBZIMNESFIBTASF

, EDNMUZERAESKEE 91310 bp (GenBankZFHS: JX228176), SpFLT-2802K
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S: KC865733), FUMEmIG439 T EER, RMISNESHITE N8 kDao
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o MRHBSPFLT-1ERBIE K cDNARBIN, I8 S pET-28a (+) /SpFLT- 1RIGFRIAFUAR
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SpFLT-1 mRNAFRIAK RS HISMAKRRE : NE., 68, MH2A. NiE. D5

, FABWestern-blot i ARIAFY T SpFLT-1EEBRIAEN. SpFLT- 1B PIHPIRIA
E55. REALMNS (Inmunohistochemistry, THC) #3045 R B RSpFLT-158E
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SpFLT-17f B IMNECARRARMRE P TRERBRMENEE T HRENREES.
7 AR S SpFLT- 1 BERELINNS EBIMMEARAS S EMNBIZEPER. 7+
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interference, RNAi)RFRMEIBINHISPFLT-1 mRNAZRIR, RNAIZ30/5, SpFLT-1
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Abstract

The mud crab, Scylla paramamosain is one of the most important marine
breeding crabs in China, with vital nutritional and economic value. The animals
are usually raised in ponds at high densities which has led to disease epidemics
in recent years. Bacteria especially Gram-negative bacteria (e.g. Vibrios), are one
of the leading pathogens infecting these crabs. However, the pathogenesis is
poorly understood and there are no effective immune control measures yet.
Therefore, clarifying the pathogenic pathway of pathogens will play a significant
role in the control of disease outbreak in these crabs.

Pathogenic microorganisms can enter the host cell by using the membrane
structure and receptors during the process of confrontation with the host immune
system. This is an important way by which pathogens infect the host. The
purpose of the present study is o investigate the key proteins involved in the
pathogenic invasion process which could provide us a theoretical foundation on
effectively blocking the way for pathogens infection. In this study, a complete
cDNA sequence of membrane lipid rafts related gene SpFLT-1 was cloned, its
gene organization, tissue-specific distribution as well as its expression patterns
during the Vibrio alginolyticus infection process were also determined.
Furthermore, preliminary study of SpFLT-1 gene function during the process of
hemocytes endoctosis V. alginolyticus in S. paramamosain was performed in vitro
by culturing the primary hemoctyes. This study provided a theoretical foundation
to clarify the pathogenesis for pathogens infecting S. paramamosain. The results
were as follows:

1 A forward suppression subtractive hybridization (SSH) cDNA library was
successfully constructed from the hemocytes of S. paramamosain in response to
bacterial lipopolysaccharide (LPS) with content of 1.2x105 cfu. A total of 721

clones on the middle scale in the SSH library were sequenced. Among these



genes, 271 potentially functional genes were recognized based on the BLAST
searches in NCBI and were categorized into seven groups in association with
different biological processes using AmiGO against the Gene Ontology
database. Among 271 genes, 179 (66.1%) were annotated to be involved in
different biological processes, while 92 genes (33.9%) were classi&#64257;ed as
an unknown-function gene group. It was noted that only 18 of the 271 genes
(6.6%) had previously been reported in other crustaceans and most of the
screened genes showed less similarity to known sequences based on BLASTn
results, suggesting that 253 genes were found for the &#64257;rst time in S.
paramamosain. From the library, a membrane lipid rafts related gene SpFLT-1
was identified.

2 The full-length DNA of SpFLT-1 and cDNA of SpFLT-2 were obtained. The
cDNA sequence of SpFLT-1 comprises the open reading frame (ORF) of 1278
bp, 5' untranslated region (UTR) 42 bp and 3' UTR 103 bp (GenBank accession
number: FJ774690). The gene encodes 426 amino acids and the molecular
weight of the protein is 47 kDa. SpFLT-1 gene contains nine exons and eight
introns and the DNA flanking fragment length is 1310 bp (GenBank accession
number: JX228176). The full-length cDNA sequence of SpFLT-2 includes an ORF
1317 bp, 5' UTR 339 bp and 3' UTR 171 bp (GenBank accession number:
KC865733). It encodes 439 amino acids and the putative molecular weight of the
protein is 48 kDa.

3 Prokaryotic expression and purification of SpFLT-1 recombinant protein and the
preparation of the specificity and high titer polyclonal antibodies. According to the
full-length cDNA sequence of SpFLT-1, the fusion expression vector pET-
28a(+)/SpFLT-1 was constructed and the recombinant protein was successfully
expressed. The protein was purified in gel slices and it was confirmed by mass
spectrometry. A specificity and high titer polyclonal antibody were prepared which

can be used for subsequent protein function study.



4 The tissues distribution characteristics and different developmental stages
expression patterns of SpFLT-1 and SpFLT-2 genes from S. paramamosain was
investigated. SpFLT-1 gene showed constitutive expression feature and the
highest expression level is in hemocytes. SpFLT-2 gene also distributed in
various tissues and organs, and the expression levels were more consistent.
SpFLT-1 mRNA showed high expression levels in early embryonic development
process and the expression gradually reduced during the late stages. The two
genes transcription level were relatively higher in ovaries of young crabs than in
mature ones.

5 The SpFLT-1 protein expression pattern in partial tissues. Five organs were
selected, all of which showed high SpFLT-1 mRNA expression levels: ovaries,
gills, thoracic ganglion mass, heart and midgut gland for studying SpFLT-1 protein
expression by Western-blot. The highest expression level of SpFLT-1 protein was
in the midgut gland. The immunohistochemistry (IHC) results showed SpFLT-1
protein was widely distributed within the follicle epithelial cells, the gill epithelial
cells, thoracic ganglion nerve cells, myocardial adventitia and intestinal epithelial
cells.

6 Analysis of SpFLT-1 gene transcription and translation level in hemocytes and
gills of S. paramamosain after challenged with V. alginolyticus. The results
showed that SpFLT-1 mRNA in hemocytes and gills was significantly upregulated
after 3 hours of infection V. alginolyticus. SpFLT-1 protein was distributed not only
in the lipid rafts domain of hemocytes and gill epithelial cell membrane. Further,
this protein may also play specific function in intracellular components. Density
gradient centrifugation results suggested possible interactions between SpFLT-1
protein and Vibrio proteins,and the interation time was temporary. These results
suggested that SpFLT-1 may play a key role during V. alginolyticus entry into host
cells of S. paramamosain.

7 The preliminary study of SpFLT-1 gene function during the process of



hemocytes endoctosis V. alginolyticus in S. paramamosain. The primary
hemocytes of S. paramamosain were successfully cultured in vitro, and SpFLT-1
MRNA expression was specifically inhibited by RNA interference (RNAi) in the
hemocyts. It was found that SpFLT-1 dsRNA group showed a lower endocytosis
rate than the control group. The results further validated the results from the in
vitro study suggested that SpFLT-1 may act as a key protein during V.

alginolyticus invasion of the host cell.

Keywords: Scylla paramamosain; Hemocytes; Vibrio alginolyticus; SpFLT-1;
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