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Abstract Selenium (Se) and Selenoprotein W

(SelW) plays a pivotal role in the brain development,

function, and degeneration and that SelW expression

in the brain may be affected by Se. However, the

mechanism which Se regulates the SelW gene expres-

sion in neurons remains to be unclear. To investigate

the effects of the SelW gene expression and mRNA

stability induced by Se, primary cultured chicken

embryos neurons derived from 8-day-old chick

embryo cerebral hemispheres were treated with

10-9–10-5 mol/l Se as selenite for 3, 6, 12, 24 or

48 h, respectively. The morphology and viability of

Neurons was detected. The SelW mRNA expression

level and mRNA half-life was examined in Se-treated

neurons. The relative low concentrations of Se

enhanced the neurite outgrowth, increased the SelW

mRNA levels and elevated the mRNA half-life of

chick embryo neurons. In contrast, the high concen-

trations of Se presented neurotoxic to neurons,

decreased the SelW mRNA levels and reduced the

mRNA half-life of neuronal cells. These results

suggest that the alteration of post-transcriptional

stabilization of SelW mRNA is an important mecha-

nism of Se-induced the elevation or reduction of the

SelW expression level in chick embryo neurons.

Keywords Chicken embryos neurons �
Selenoprotein W � Selenium � mRNA expression �
mRNA stability

Introduction

Selenium (Se) is an essential micronutrient in the diet

of animals including birds, and its importance for

regular development, immune functions (Hoffmann

and Berry 2008), chemoprevention (Li et al. 2010),

neurobiology, especially normal functioning of the

brain (Chen and Berry 2003; Savaskan et al. 2003;

Schweizer et al. 2004a, b; Schweizer and Schomburg

2006). When Se was deficient in the diet, the brain

showed high priority to conserve this element (Chen

and Berry 2003; Schweizer et al. 2004a, b; Schweizer
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and Schomburg 2006). The main biological form of Se

is selenocysteine (Sec) which occurs in selenopro-

teins. Sec, the 21st proteinogenic amino acid, is

cotranslationally incorporated into the growing pep-

tide chain in response to a UGA codon that is decoded

for Sec insertion in combination with a specific stem

loop structure, the selenocysteine-insertion sequence

(SECIS) element (Allmang et al. 2009; Gromer et al.

2005; Lu and Holmgren 2009). Se and selenoproteins

play a pivotal role in the brain development, function,

and degeneration (Chen and Berry 2003). Recent

findings showed that Se deficiency and reduced

expression of selenoproteins in the brain impairs and

brain development entails functional and behavioral

defects and ultimately causes severe neurological

phenotypes (Nakayama et al. 2007; Savaskan et al.

2003; Schweizer et al. 2004a, b). Furthermore, Se is a

well-known toxic. The central nervous system is

sensitive to Se poisoning; exposure to Se causes the

nervous system disorders in animals (Himeno and

Imura 2002). Therefore, depending on dosage, there

appears to be a dual role for Se as a neuroprotectant

and toxic agent.

Selenoproteins are expressed widely in the brain

(Zhang et al. 2008). Selenoprotein W (SelW), a

member of the selenoprotein family, was first purified

and characterized from rat skeletal muscle (Vendeland

et al. 1993), but SelW and its mRNA was later also

demonstrated to be present in the brain of mammals

including primates (Bellingham et al. 2003; Gu et al.

2000), pigs (Zhou et al. 2009), sheep (Sun et al. 1999)

and rodents (Hoppe et al. 2008; Yeh et al. 1995). SelW

is present in most tissues from rats fed a Se-adequate

diet, but is highest in skeletal muscle, brain, testis, and

spleen (Sun et al. 1998; Yeh et al. 1995). The

expression level of SelW in the rat brain is maintained

in Se deficiency (Whanger 2000, 2001, 2009). Over-

expression of SelW in C6 rat glial cells resulted in a

greater survival rate than control cells when incubated

with 2,20-Azobis (2-amidinopropane) dihydrochloride

(AAPH) (Sun et al. 2001a). These data indicate that

SelW play important roles in the brain of mammals.

However, the information about SelW in birds is

lacking. Very recently, we have investigated that

SelW was expressed widely in the chicken neural

tissues including cerebral cortex, cerebral nuclei,

thalamus, cerebellum, brain stem, medulla oblongata,

spinal cord and sciatic nerve (Li et al. 2011b). SelW is

present in most tissues of chicken, but is highest in

neural and muscle tissues (Li et al. 2011b). This raises

the question as to whether SelW might be important in

the functions of the nevous system.

The expression of selenoproteins in the brain

depends on the supply with Se and thus, behavioural

changes and neuropathological alterations following

Se deficiency and excess are likely due to altered

selenoprotein expression. The organ-specific modula-

tion of SelW expression may relate to the most

important sites of function in Se deficiency and excess.

However, the mechanism which Se regulates the SelW

gene expression in neurons remains to be incompletely

understood. Therefore, the aims of the present study

were to investigate the alteration of mRNA stability

induced by different concentrations of Se in chicken

embryos neurons and to evaluate the effects of Se on

the regulation of SelW mRNA expression in the cells.

Materials and methods

Preparation of chick embryo neurons

Primary cultures of chick embryo neurons were

prepared with the modified method according to

Mangoura and Dawson (Mangoura and Dawson

1993). In brief, Cultures were prepared by dissociating

8-day-old chick embryo cerebral hemispheres. 6-well

plates were used for cell culture and turning experi-

ments. To achieve optimum growth conditions,

the plate was coated overnight with 0.1 mg/ml

poly-D-lysine (Sigma, USA). The cerebral hemi-

spheres were dissected aseptically, cleaned of adher-

ing meningeal membranes and blood vessels, and

dissociated by trypsin treatment. Cell suspension was

prepared by gently pushing the splenic pulp through a

sterile stainless steel mesh with a pore size of 100 lM.

The dispersed cells were plated initially in complete

cell culture medium (DMEM containing HEPES

and 2 mM glutamine, supplemented with 10% fetal

bovine calf serum and antibiotics, containing

3.04 9 10-12 mol/l Se) for 24 h. To purify the chick

embryo neurons, the culture medium was supple-

mented with 2 lg/ml cytarabine (Sigma, USA). Fol-

lowing culture for 24 h, medium was removed

cultures and the cell monolayers were washed three

times with Hanks’ balanced salt solution. Then,

neurons were incubated in complete cell culture

medium.
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Neuron cultures and treatments

Neurons were seeded into six-well plates precoated with

poly-D-lysine at a density of 1.0 9 106 viable cells per

well in 2 ml of complete medium. All cultures were

incubated at 37�C in an atmosphere of 5% CO2 and 95%

air, saturated with water. After an attachment period of

48 h, cell monolayers were washed twice with Hanks’

balanced salt solution. Then, neurons were grown in

2 ml of fresh complete medium and treated with vehicle,

10-9, 10-8, 10-7, 10-6 or 10-5 mol/l of Se as sodium

selenite (Sigma, USA) for 0, 3, 6, 12, 24 or 48 h,

respectively. Neurons were harvested for analysis of

SelW mRNA level. Each treatment was done in six

wells in three separate experiments.

Determination of the morphology and viability

of neurons

The morphology of treated and untreated neurons

were visualized under the light microscopy (Eclipse-

Ti, Nikon, Japan) at 9400 magnification. The viability

of cell was measured by trypan blue exclusion test.

Measurement of neurite outgrowth

Under a light microscope, digital images were taken

from 10 randomly selected fields which contained

more than 20 cells. Neurite lengths on the digitized

images were measured using Image J, an image

analysis system (NIH Image J software located at

http://rsb.info.nih.gov/ij/). The clusters of cells were

excluded from the measurement of neurite length. A

neurite was identified as a process greater than one-cell

body diameter in length and possessing a terminal

growth cone. In each cell, all primary neurites and their

higher order branches were measured from their points

of origin to their free tips to determine the total neuritic

length and the length of the longest neurite. In each set

of experiments, more than 100 neurites were measured,

and their mean length was calculated. This analysis

was performed in a double-blinded fashion and the data

was averaged and plotted for statistical analysis.

Determination of SelW mRNA level

by quantitative RT-PCR

After neurons were treated with different concentra-

tions of Se, the medium was removed. Total RNA was

isolated from the neuron monolayers using the TRI-

ZOL reagent (Invitrogen, China) according to the

manufacturer’s protocol. The dried RNA pellets were

resuspended in 40 ll of diethyl-pyrocarbonate-treated

water. The concentration and purity of the total

RNA were determined spectrophotometrically at

260/280 nm. First-strand cDNA was synthesized from

2 lg of total RNA using oligo dT primers and

Superscript II reverse transcriptase according to the

manufacturer’s instructions (Invitrogen, China). Syn-

thesized cDNA was diluted five times with sterile

water and stored at -80�C before use.

Design of the specific primers for SelW and

GADPH were performed as described previously (Li

et al. 2011a). Quantitative real-time PCR was per-

formed on an ABI PRISM 7500 Detection System

(Applied Biosystems, USA). Reactions were per-

formed in a 20 ll reaction mixture containing 10 ll

of 2 9 SYBR Green I PCR Master Mix (TaKaRa,

China), 2 ll of either diluted cDNA, 0.4 ll of each

primer (10 lM), 0.4 ll of 50 9 ROX reference Dye II

and 6.8 ll of PCR-grade water. The PCR procedure

for SelW and GADPH consisted of 95�C for 30 s

followed by 40 cycles of 95�C for 15 s, 60�C for 30 s

and 60�C for 30 s. The melting curve analysis showed

only one peak for each PCR product. Electrophoresis

was performed with the PCR products to verify primer

specificity and product purity. A dissociation curve

was run for each plate to confirm the production of a

single product. The amplification efficiency for each

gene was determined using the DART-PCR program

(Peirson et al. 2003). We analysed the expression

levels of the housekeeping genes (GADPH) in chick

embryo neurons. The expression of GADPH was

stable in Se-treated and untreated neurons (P [ 0.05,

Supplementary Fig. S1). For normalization purposes,

GADPH is found to be a suitable gene for qRT-PCR

analysis of gene expression in the chicken embryos

neurons. Therefore, the mRNA relative abundance

was calculated according to the method of Pfaffl

(Pfaffl 2001), accounting for gene-specific efficiencies

and was normalized to the mean expression of

GADPH.

Determination of SelW mRNA half-life

The mRNA half-life determinations were performed

as described previously (Blanquicett et al. 2010).

Briefly, the control and Se-treated neurons were
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further incubated with 5 lg/ml actinomycin D (ActD,

Sigma, USA) for 0, 3, 6, 9, 12, 24 or 48 h at which time

points RNAs were extracted and the level of SelW

mRNA was measured by quantitative RT-PCR, as

described above. Cell transcription was stopped by the

addition of the RNA polymerase inhibitor ActD. The

mRNA half-life was extrapolated from the SelW

mRNA decay curve as the time point after ActD

treatment at which there was 50% of the initial mRNA

level remaining.

Statistical analysis

Statistical analysis of Se concentration and mRNA

level was performed using SPSS statistical software

for Windows (version 13; SPSS Inc., Chicago, IL,

USA). When a significant value (P \ 0.05) was

obtained by one-way analysis of variance, further

analysis was done. All data showed a normal distri-

bution and passed equal variance testing. Differences

between means were assessed by Tukey’s honestly

significant difference test for post hoc multiple

comparisons. Data are expressed as mean ± standard

deviation. Differences were considered to be signifi-

cant at P \ 0.05.

Results

The morphology and viability of neurons

The photomicrographs of chick embryo neurons

treated with Se and without Se are shown in Fig. 1.

Neurons treated with 10-9–10-8 mol/l of Se for 48 h

and 10-7 mol/l of Se for 24 h had more neurite

branches and length than those in the control, indicat-

ing that the low concentrations of Se enhanced neurite

outgrowth (Fig. 1A–D). The decreases of the neurite

length and branches were found in neurons treated

with 10-7 mol/l of Se at 48 h and 10-6 mol/l of Se at

24 h (Fig. 1E, F). Neurons treated with 10-6 mol/l of

Se for 48 h and 10-5 mol/l of Se for 6 and 12 h

demonstrated vacuolated soma, fragmented neurite

and cell shrinkage, indicating that Se led cell death at

higher (10-6 mol/l) dose (Fig. 1G–I). Therefore, the

decrease of cell viability was evident when neurons

were treated with 10-6 mol/l of Se for 24 h and

10-5 mol/l of Se for 3 h (data not shown). The results

showed that chick embryo neurons exposed to high

concentrations of Se displayed a time- and dose-

dependent decrease in cell viability.

The effects of different concentration of Se and

periods of treatment on neurite outgrowth in chick

embryo neurons was examined (Fig. 2A–C). Following

treatment with Se, the number of neurite-bearing cells

was increased in the cells treated with 10-9–10-8 mol/l

of Se for 48 h and decreased in the cells treated with

10-7 mol/l of Se at 48 h, 10-6 mol/l of Se at 12 h and

10-6 mol/l of Se at 6 h, when compared with untreated

control cells (P \ 0.001 or 0.05, Fig. 2A). In quantita-

tive analyses of neurons, significant increases in neurite

length and branches were observed in the cells treated

with 10-9–10-8 mol/l of Se for 48 h (P \ 0.01 or 0.05,

Fig. 2B, C). The decreases of the neurite length were

found in neurons treated with 10-7 mol/l of Se at 48 h,

10-6 mol/l of Se at 24 h and 10-5 mol/l of Se at 6 h

(P \ 0.001 or 0.01, Fig. 2B). The number of neurite

branches was decreased in neurons treated with

10-7 mol/l of Se at 48 h, 10-6 mol/l of Se at 6 h and

10-5 mol/l of Se at 3 h (P \ 0.001 or 0.01, Fig. 2C).

Effect of Se supplementation on SelW mRNA

level

The SelW mRNA level measured by quantitative real-

time RT-PCR is shown in Fig. 3. When compared with

the control group, significant increases in the SelW

mRNA levels were observed in neurons treated with

10-9–10-8 mol/l of Se for 6-48 h (P \ 0.001). Of

note, the maximal increases of SelW mRNA levels

were observed in the neurons incubated with

10-9 mol/l of Se at 48 h (about 3.6-fold vs. control),

10-8 mol/l of Se at 24 h (about 2.97-fold vs. control),

10-7 mol/l of Se at 24 h (about 2.95-fold vs. control)

and 10-6 mol/l of Se at 6 h (about 2.1-fold vs.

control). After reaching a maximal level, prolonged

incubation time led to a reduction in the SelW mRNA

level, especially at the dose of 10-6 mol/l Se. How-

ever, the SelW mRNA level was displayed a time-

dependent decrease in neurons treated with 10-5 mol/l

of Se, indicating that the high concentration of Se had

the cytotoxicity effect in chick embryo neurons.

Effect of Se supplementation on SelW mRNA

stability

To examine the mechanisms by which Se influenced

the SelW mRNA, the SelW mRNA half-life in chick

462 Biometals (2012) 25:459–468
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embryo neurons was measured in the presence or

absence of ActD. Cells were incubated with the RNA

polymerase inhibitor ActD to block the novo mRNA

synthesis and harvested at the indicated time points.

The SelW mRNA half-life was observed in chick

embryo neurons incubated with ActD (about 12.85 h),

ActD ? 10-8 mol/l of Se (about 16.40 h), ActD ?

10-7 mol/l of Se (about 24.08 h), ActD ? 10-6 mol/l

of Se (about 13.23 h) and ActD ? 10-5 mol/l of Se

(about 3.24 h) (Supplementary Fig. S2). Of note, in the

presence of 10-8–10-7 mol/l Se, the SelW mRNA

level was higher than in the presence of ActD (Fig. 4).

However, the SelW mRNA level of neurons treated

10-5 mol/l Se was significantly reduced (Fig. 4). The

results showed that the SelW mRNA stability in

neurons treated with 10-7 mol/l of Se was consider-

ably increased and the mRNA stability in cells treated

with 10-5 mol/l of Se was significantly reduced.

Discussion

Se compounds play important roles in the central

nervous system, including elevation of selenoenzyme

activity, reduction of lipid peroxidation and protection

from cell death (Brauer and Savaskan 2004; Savaskan

et al. 2003). However, the effects of Se could be

blocked with inhibitors of protein biosynthesis

(Savaskan et al. 2003). It suggested that Se acts

mainly after incorporation into selenoproteins. The

A Control 48h C 10-8mol/L Se 48h B 10-9mol/L Se 48h 

F 10-6mol/L Se 24hE 10-7mol/L Se 48h D 10-7mol/L Se 24h 

I 10-5mol/L Se 12h H 10-5mol/L Se 6h G 10-6mol/L Se 48h 

Fig. 1 Effects of Se on the morphology of chicken embryo

neurons. The chicken embryo neuron monolayers were treated

with 0, 10-9, 10-8, 10-7, 10-6 or 10-5 mol/l of Se as sodium

selenite for 0, 3, 6, 12, 24 or 48 h, respectively. The morphology

of treated and untreated neurons was visualized under the light

microscopy (magnification: 9400, bar 50 lm). Note the neurite

length and branches and the morphological alterations of

neurons
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expression of individual selenoproteins is differen-

tially affected by cellular Se content. For example,

SelW is expressed in the rat brain and its expression

level is maintained in Se deficiency (Whanger 2000,

2001, 2009). However, the information of SelW in the

avian brain was unknown. In our previous study, we

demonstrated that SelW is expressed widely in

chicken tissues, with predominant expression in the

neural tissue and muscle tissue (Li et al. 2011b). SelW

gene expression in the avian neural tissues is sensitive

to dietary Se content (unpublished data), consistent

with these studies about the avian gastrointestinal tract

(Li et al. 2011a). In this study, we observed the mRNA

expression of SelW in chicken embryos neurons and

the effects of different concentrations Se on the

morphology and viability of cells. The results of the

present work confirmed that Se not only effected the

SelW mRNA expression in chicken embryos neurons

but also altered mRNA stability in the cells.

Se is a potent modulator of eukaryotic cell growth

with strictly concentration-dependant effects. Lower

concentrations are necessary for cell survival and

growth, whereas higher concentrations inhibit growth

and induce cell death (Selenius et al. 2010; Zeng and

Combs 2008). It has been determined that Se protects

neurons against insults relevant to the pathogenesis of

neurodegenerative disorders (Gwon et al. 2010).

Selenite sodium induces neurodegeneration at lM

level in primary cultured cortical neurons through an

apoptotic pathway, and the apoptotic cells increase

proportionally to the concentration and the exposure

time of sodium selenite (Xiao et al. 2006). The present

study indicates that in cultures of chick embryo

neurons, relative low concentration of Se (10-9–

10-8 mol/l) had no effect on neuronal survival. In

contrast, the high concentrations of Se (10-6–

10-5 mol/l) were found neurotoxic to chick embryo

neurons and significantly decreased the cell viability.

These results suggest that the effect of Se on the

survival of neurons in cultures is at least associated

with its treatment concentration and time.

One of the critical steps in neuronal differentiation

is the outgrowth of neuronal processes, axons and

dendrites, because these processes establish a neuron’s

structural and functional polarity (Cline 2001; Poirazi

and Mel 2001). Our further study showed that in

cultures of chick embryo neurons, relative low con-

centrations of Se (10-9–10-8 mol/l) enhanced neurite

outgrowth (Fig. 1). In contrast, the high concentration

of Se (10-6 mol/l) was found neurotoxic to chick

embryo neurons and significantly decreased the neu-

rite length and branches. The fact suggested that

outgrowth of both axons and dendrites of chick

embryo neurons was affected by Se. An increase in

the number of neurites would appear to reflect an

effect of Se treatment on growth of dendrites since

they are the more numerous type of neurite. Corre-

spondingly, an increase in the length of the longest

neurite probably reflected a change in the axonal

growth since the longest neurite with a prominent

growth is usually the growing axon. These results

suggested that Se may affect the growth of dendrites

and axons in different ways.

Selenoproteins are expressed widely in the brain

and most selenoproteins are expressed in neurons of
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Fig. 2 Quantitative measurement of neurite outgrowth in

chicken embryo neurons. (A) Population analysis of neurite

bearing cells. (B) Average neurite lengths. (C) Population analysis

of neurite branches. Bars represent mean ± standard deviation of

triplicate cultures. Bars with * are statistically significantly

different from control by one-way analysis of variance followed

by Tukey’s multiple comparison test (*P \ 0.05; **P \ 0.01;

***P \ 0.001)
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animals (Zhang et al. 2008). Although SelW exists in

many tissues, its expression is preserved in certain

regions of the rat brain in response to different stages

of Se deficiency (Sun et al. 2001b; Yeh et al. 1997). It

has also been reported that SelW mRNA is highly

expressed in the developing central nerve system of

rats, and its expression is maintained until the early

postnatal stage (Jeong et al. 2004). These facts have

indicated an important role of SelW in brain. Over-

expression of SelW protects rat glial cells against

oxidative stress induced by heavy metals or AAPH

(Amantana et al. 2002; Sun et al. 2001a). Treatment of

SH-SY5Y neuronal blastoma cells with methylmer-

cury, a neurotoxicant, results in decreased SelW

mRNA expression in a glutathione dependent manner

(Kim et al. 2005). Recently, it was found that SelW

may play a crucial neuroprotective role in oxidative

stress-induced primary neuronal cell damage (Chung

et al. 2009). Collectively, these results suggest SelW

can safeguard developing neuronal cells from oxida-

tive attack of endogenous and exogenous origins. In

this study, relative low concentration of Se increased

in the SelW mRNA levels of chick embryo neurons

and enhanced the neurite length and branches. In

contrast, the high concentrations of Se were found to

decrease the SelW mRNA levels and neurotoxic to

neurons, including vacuolated soma, fragmented neu-

rites, cell shrinkage and a significantly decrease of the

cell viability. These results suggest that Se may affect

the development of neuronal cells through the alter-

ation of the SelW expression level in chick embryo

neurons. The effects of Se on neurons may be

attributed to the biochemical activity of the SelW
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Fig. 3 Effects of Se on the SelW mRNA expression level in

chicken embryo neurons. The chicken embryo neuron mono-

layers were treated with 0, 10-9, 10-8, 10-7, 10-6 or 10-5 mol/l

of Se as sodium selenite for 0, 3, 6, 12, 24 or 48 h, respectively.

SelW mRNA expression level in chicken embryo neurons was

measured by quantitative real-time RT-PCR, and the ratio of the

level of SelW mRNA to that of the GADPH internal control was

used for statistical comparison. Bars represent mean ± standard

deviation of triplicate cultures. Bars with * are statistically

significantly different from control by one-way analysis of

variance followed by Tukey’s multiple comparison test

(*P \ 0.05; **P \ 0.01; ***P \ 0.001). Within the groups

treated with various concentrations of Se, bars sharing a

common letter are not significantly different (P [ 0.05)
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Fig. 4 Effects of Se on SelW mRNA stability in chicken

embryo neurons. The chicken embryo neuron monolayers were

treated with 0 mol/l, ActD, ActD ? 10-8 mol/l Se, ActD ?

10-7 mol/l Se, ActD ? 10-6 mol/l Se or ActD ? 10-5 mol/l

Se for 0, 3, 6, 9, 12, 24 or 48 h, respectively. SelW mRNA

expression level in chicken embryo neurons was measured by

quantitative real-time RT-PCR. The mRNA stability was

denoted with the SelW mRNA decay curve after 5 lg/ml ActD

treatment mRNA expression level in chicken embryo neurons

was measured by quantitative real-time RT-PCR. The RNA

half-life was extrapolated from the SelW mRNA decay curve as

the time point after 5 lg/ml ActD treatment

Biometals (2012) 25:459–468 465

123



including a potential role as an antioxidant and redox

regulation in neurons (Chung et al. 2009; Ralston et al.

2008). However, further studies using genetically

modified chick embryo neurons models such as the

SelW knockout and overexpression cells would be

required to test the biological function of the avian

SelW.

Determination of mRNA half-life is important to

our understanding of gene expression and mechanisms

involved in the regulation of the level of transcripts in

response to environmental changes or developmental

cues. Dietary Se exerts its effect on pretranslational

Se-GPX gene expression at the level of cytosolic

mRNA stabilization (Christensen and Burgener.

1992). Se depletion of H4 rat hepatoma cells reduced

cytosolic glutathione peroxidase (cGSH-Px) mRNA

abundance and decreased the stability of cGSH-Px

mRNA. Se supply extended the half-life of cGSH-Px

mRNA in these cells (Bermano et al. 1996). We also

investigated the underlying mechanisms of the effect

in the SelW expression of neurons in response to Se. In

the present study, the SelW mRNA half-life in chick

embryo neurons was measured in the presence or

absence of ActD. Relative low concentration of Se

enhanced the SelW mRNA half-life in chick embryo

neurons. In contrast, the high concentration of Se

significantly reduced the SelW mRNA half-life of

neuronal cells. These data suggested that Se may alter

the SelW mRNA stability in cells. Numerous studies

demonstrated that Se could regulate the SelW tran-

scription and effect the SelW expression level in vivo

and vitro (Amantana et al. 2002; Chung et al. 2009; Gu

et al. 2000, 2002; Jeong et al. 2004; Loflin et al. 2006;

Sun et al. 2001a, b; Yeh et al. 1995; Zhang et al. 2008).

In addition to transcription regulation, it is apparent

that post-transcriptional control of gene expression

through mRNA transcript stability is important in the

regulation of genes. The mRNA stability is a highly

regulated post-transcriptional step tightly coordinated

with mRNA translation (De Rubeis and Bagni 2010).

The results of this paper strongly suggest that the

alteration of post-transcriptional stabilization of SelW

mRNA is an important mechanism of Se-induced the

elevation and reduction of the SelW expression level

in chick embryo neurons.

In summary, our data demonstrated that the relative

low concentration of Se enhanced the neurite outgrowth

and increased in the SelW mRNA levels of chick

embryo neurons. However, the high concentrations of

Se presented neurotoxic to neurons and decreased the

SelW mRNA levels of neuronal cells. We further

identify altered mRNA stability as the underlying

mechanism for the observed effect of Se on the SelW

gene expression in neurons. These data provide novel

insights into the regulation of SelW transcription and

post-transcription in Se-treated neurons.
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