
Volume 5 • Issue 1 • 1000202
Biochem Physiol 
ISSN: 2168-9652 BCP, an open access journal 

Research Article Open Access

Biochemistry & Physiology: Open AccessBi
oc

he
m

is
try

& Physiology: Open Access

ISSN: 2168-9652

Han et al�,

 Bioc

 DOI: 

10�4172/2168-9652.10���02

Keywords: 
brain, gonad, and speci�cally expressed in the heart, spleen, gonad of 
adult mouse. Whole-mount in situ hybridization showed that NAT9 
speci�cally expressed in E7.5 and E8.5 mouse embryo brains and in 
HH10 stage chicken embryo brain. �ese results suggest that NAT9 
may play important roles in the development of embryonic brain and 
adult brain and gonad’s function [3]. As above reports, NAT9 is an 
important reproduction related gene. Although NAT9 gene was found 
has expression in human [4], rat [5], cattle [6] and other animals, this 
gene expression in yellow cat�sh has not been reported yet. Whether 
NAT9 gene is associated with the reproductive traits in yellow cat�sh 
is still unknown.

Yellow cat�sh Pelteobagrus fulvidraco, an omnivorous freshwater 
�sh, is regarded as a good candidate for freshwater culture in China for 
its delicious meat and high market value [7]. In this study, we obtained 
the full-length cDNA sequence of NAT9 gene, and analyzed tissue 
expression and putative proteins through bioinformatics approaches. 
�e results of our study provide the basic information of NAT9, and 
illuminate the molecular mechanism of this gene in P. fulvidraco.

Materials and Methods
RNA isolation

�e P. fulvidraco were obtained from the Chinese Academy of 

Fishery Sciences P. fulvidraco Breeding Engineering Center. �e 
yellow cat�sh were 2 years old, 60.6 ± 2.7 g weight and 18.5 ± 3.4 
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secretory proteins, subcellular localization signals, and transmembrane 
regions for the protein. �e sequence alignment of amino acids was 
performed by using the BLASTX program, which is available on the 
NCBI website. �e amino acid sequences of HsHDR1 and HsHDR2 
were aligned, and the phylogenetic tree was constructed with neighbor-
joining criteria by the MEGA 6.0 so�ware.

Statistical analysis 

All data obtained from the qRT-PCR were calculated to the value of 
2-△△CT and di�erences were evaluated statistically using a t-test in SPSS 
20.0 so�ware (IBM, Chicago, USA). �e relative expression levels of 
each gene in di�erent tissues were calculated to the 2-△△CT of the mean 
and the standard error (SE) from the three replications. Statistical 
signi�cance was set with a P value less than 0.01. 

Results
Phylogenetic analysis of the NAT9 gene

A phylogenetic tree was constructed based on the amino acid 
sequences of selected NAT9 using the neighbour-joining (NJ) method 
(Figures 1 and 2). Data were analyzed by Poisson’s correction, and 
gaps were removed by complete deletion. Neolamprologus brichardi, 
Astatotilapia burtoni and Reochromis spp. belong to Perciformes; 
Fundulus heteroclitus, Oryzias latipes, Xiphophorus maculatus and 
Poecilia formosa belong to Cyprinodontiformes; Fugu rubripes of 
Tetraodontiformes and yellow cat�sh NAT9 amino acids have di�erent 
branches. �e results showed that the molecular NAT9 evolutionary 
relationships and the corresponding species are known similar 
evolutionary relationships. �e NAT9 gene encodes a protein of 222 
amino acids which shares high homology with the NAT9 from four 
species: Ietalurus punetaus (91%), Astyanax mexicanus (83%), Danio 
rerio (81%) and Lepisosteus oculatus (81%) (Figure 2).

Tissue expression of NAT9 gene 

Quantitative real-time PCR was used to determine tissue 
distribution of NAT9 gene expression in both male and female P. 
fulvidraco. NAT9 genes were widely expressed in all 10 tissues (gonads, 
brain, liver, kidney, spleen, intestine, blood, gills, muscle and heart). 
NAT9 gene expression in the male gut and liver were higher than in 
female. NAT9 gene expression in the female heart, gill, muscle and 
spleen were higher than males (Figure 3).

Analysis of the physicochemical properties

We analyzed the physicochemical properties of the putative 
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number of amino acids, formula and isoelectric point were summarized 
in Table 3.

Prediction of signal peptide and transmembrane domain

We analyzed the signal peptides in NAT9 by using the SignalP 3.0 
Server (http:// www.cbs.dtu.dk/ervices/SignalP/). Signi�cant signal 
peptides were predicted based on the putative protein sequence, 
which indicated that NAT9 was secretory proteins and might play an 
important role (Table 4). �e TMHMM Server v. 2.0 (http://www.cbs.
dtu.dk/services/TMHMM/) were also used to analyze transmembrane 
domains. No transmembrane domains were found in this protein, 
which indicated thatNAT9 may locate in the cellular cytoplasm.

Prediction of secondary structure and construction of 3D 
structure model

�e secondary structure of the putative protein was predicted by 
Predictprotein server so�ware (http://www.predictprotein.org/). �e 
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