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Abstract Heat shock protein 90 (HSP90) is a highly conserved specific protein that plays an important role in en-
hancing the animal's ability to adapt to adverse environments. In the present study, we obtained HSP90 sequence
from the transcriptome of Sinonovacula constricta and cloned the full length cDNA, named as ScHSP90. The full
length of Sc HSP90 cDNA was 3 070 bp, including a 428 bp 5' UTR, a461 bp 3' UTR and a 2 181 bp ORF encoding a
polypeptide of 726 amino acids. It contained five signature sequences of HSP90 family and a highly conserved
short peptide MEEVD in the C-terminus. The sequence analysis showed that the amino acid sequence similarity with
the mollusc HSP90 was more than 80%. Real-time quantitative PCR (RT-qPCR) analysis showed that Sc HSP90 cou-
1d be expressed in all examined tissues and the relative higher expression level was observed in siphon and hem-
olymph. After the acute treatments of different salinity concentration, the expression of Sc HSP90 gene significantly

increas- ed at salinity 30 ppt or 35 ppt (P<0.01), and the expression increased following the salinity concentration
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increasing. It is speculated that the ScHSP90 gene could be involved in the process of adapting the adverse

environment. It provides a theoretical reference for further study of HSP90 gene function and breeding of shellfish.

Keywords Sinonovacula constricta; HSP90; Salinity; Gene expression
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Figure 1 The nucleotide sequence ScHSP90 and its encoded amino acid sequence
Note: Box: The start codon (ATG) and stop codon (TAA) of ScHSP90; Underline: The tail signal and the poly tail; Grey: The conser-
vative short peptide labels; Double underline: The C-terminal MEEVD structure

1 HSP90

Table 1 Identity analysis of amino acid sequence of HSP90

( )

Species (Accession)

(%)
Identity (%)

( )

Species (Accession)

(%)
Identity (%)

(KY073361.1)

Plecoglossus altivelis (KY073361.1)
(HQ213895.1)
Kryptolebias marmoraius (HQ213895.1)

(KY856948.1)
Paralichthys olivaceus (KY856948.1)
(KF730250.1)
Empoasca onukii (KF730250.1)
(KY856947.1)
Paralichthys dentatus (KY856947.1)
(HM171376.1)
Crassostrea hongkongensis (HM171376.1)

74.89

75.59

76.08

76.19

76.27

80.30

(MF196912.1)
Mizuhopecten yessoensis (MF196912.1)
(KT362154.1)
Scapharca broughtonii (KT362154.1)
(MH985699.1)
Mimachlamys nobilis (MH985699.1)
(EU831278.1)
Laternula elliptica (EU831278.1)
(JX885710.1)
Paphia undulata (JX885710.1)
(KT781099.1)
Corbicula fluminea (KT781099.1)

81.38

81.73

81.93

82.72

86.23

87.77
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2HSP90 NJ

Figure 2 Neighbour-Joining phylogenetic tree of HSP90
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Figure 3 The expression of ScHSP90 in tissues of Sinonovacula
constricta
Note: 1: Mantle; 2: Hemolymph; 3: hepatopancreas; 4: Gonad; 5:
Siphon; 6: Muscle foot; 7: Gill; Different letters: Significant diffe-
rences (P<0.05); The same letters: Insignificant differences (P>0.05)

N N SCHSP90
12h  24h (P<0.01)
ScHSP90
( Do
2
HSP90

(P<0.01)

Figute 4 Expression level of temporal and spatial of Se HSP90 in different tissues under different salinity

Note: *: Significant difference between challenged group and control group at the same time (P<0.05); **: Extremely significant differ-

ence between challenged group and control group at the same time (P<0.01)
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Table 2 Sequences of primers used in the study

NCBI
Primer Premier 5.0 3'-RACE
5'-RACE ( 2 35
- RACE 50 uL ddH,0 34.5 uL
10xLA buffer 5.0 wL dNTP Mix (10 mmol/L) 1.0 pL
UPM 5.0 uL HSP90-5R/3F 1.0 nL 3' (5') RACE cD-

NA 2.5 uL LA Tag 1.0 pL. 94 C
30s 68 'C 30s 72 'C3 min 35 o
1% Agarose M (
) )
PGEMT-easy ( ( )
) DH5«a
( «C ) ) (
)
ScHSP90
cDNA .

(5'-3)

Primer name Sequence (5'-3")

Amplification Target

ScHSP90-1-F GCTATATACGCTGCTGACATTAAGA
ScHSP90-1-R TCACAGTTGTCCATGATAAACACTC
ScHSP90-2-F AACAAAGCCCCTGTGGAC
ScHSP90-2-R CAGCAATCATCCATCGTG
ScHSP90-5'-1 GGGTTACGGGTCCACAGGGGC
ScHSP90-5'-2 TGTGTTGTATTCACGGTCTGGGACG
ScHSP90-3'-1 TCTTGGAAGCATCTCATTAGC
ScHSP90-3'-2 AGGACCCAGCCACGCACA
ScHSP90-Q-F AGCTGAGTACCTGGAGGAGA
ScHSP90-Q-R CCTCTACCTTGGGCTTGTCA

18s-F TCGGTTCTATTGCGTTGGTTTT

18s-R CAGTTGGCATCGTTTATGGTCA

Genetic verification

Genetic verification

Genetic verification

Genetic verification
5

5'-RACE

5

5'-RACE

3

3'-RACE

3

3'-RACE

RT-PCR

RT-PCR

Internal reference

Internal reference
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