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Cloning of human 15ku selenoprotein gene from H9 T cells
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Abstract
AIM: To clone human 15ku selenoprotein gene.

METHODS: H9 human T cells were cultured in RPMI1640
medium supplemented with 100 mL /L fetal calf serum. mRNA
was isolated from the cells. cDNA library was constructed by
RT-PCR. The human 15ku selenoprotein gene was obtained
by PCR and cloned into T vector and sequenced.

RESULTS: A unique cDNA fragment about 1 244 bp was
obtained. Sequence analysis identified an open reading frame
within the cDNA. The gene had an in-frame TGA, which
encoded selenocysteine (Sec), and a 3’-UTR SECIS element,
which was required for synthesis of selenoprotein. The
predicted protein molecular mass was about 15ku (162
residues). The result was identical with human liver 15ku
selenoprotein gene published in Genbank.

CONCLUSION: Human 15ku selenoprotein gene can be
successfully obtained from T cell line.

Nan KJ, Li CL, Wei YC, Sui CG, Jing Z, Qin HX, Zhao LJ, Pan BR.
Cloning of human 15ku selenoprotein gene from H9 T cells.
World J Gastroenterol  2003; 9(8): 1777-1780
http://www.wjgnet.com/1007-9327/9/1777.asp

INTRODUCTION
The trace element selenium (Se) is an essential human nutrient[1].
It has been shown to prevent cancers, especially liver and
stomach cancers[2] in both epidemiological studies and clinical
supplementation trials[3]. However, the mechanism by which
Se suppresses tumor development remains unknown. Se is
present in known human selenoproteins as amino acid
selenocysteine (Sec)[4]. Sec is the active form of Se in
selenoproteins and has important biological functions.
Recently, a human 15ku selenoprotein (Sep15) containing Se
in the form of Sec was identified. It was an acid protein with a
PI value of 4.5. It was recently identified in human T cells[5, 6]

and was present in various human tissues, such as liver, kidney,
testis and brain, but it was highly expressed in epithelial cells
of the prostate gland[6] and thyroid[5]. The level of this
selenoprotein was reduced substantially in hepatocellular

carcinoma[7] and in a malignant prostate cell line[8]. Furthermore,
epidemiological data have indicated a statistically significant
inverse correlation between Se in the diet and occurrence of
liver cancer. These facts have provoked our interest to study
Sep15. The recent finding that the gene of Sep15 was located
on human chromosome 1p31, often affected in human cancer[9],
also supports the hypothesis that this protein might play a role
in the development of cancers[5]. To get a better understanding
of the relationship between Sep15 and tumor, and the
mechanism by which it suppresses the tumor, we firstly cloned
the gene of this selenoprotein.

MATERIALS AND METHODS

Materials
H9 T cell line was purchased from ATCC. RPMI1640 was
purchased from Gibco. Fetal bovine serum was from
Hangzhou Sijiqing Company. Main biochemical reagents of T
vector, T4 DNA ligase, Taq DNA polymerase and Trizol reagent
were from Promega. Small amount plasmid extraction kit and
PCR products purification kit were from Huashun Shengwu
Engineering Company. Bacteria species JM109 was from the
Department of Biochemistry of the Fourth Military Medical
University. Agarose was from Huamei Shengwu Engineering
Company. The restriction endonuclease Not I was from Takara.
RNA extraction kit was from Promega. RT-PCR kit was from
American Bior’s Company. The primers were synthesized by
Georgia University of America. The forward primer was 5’-
AGCGATGGCGGCTGGGCCGAG-3’. The backward primer
was 5’-GATTTTTGAAACTTTTTATTTATA-3’.

Methods
mRNA extraction of H9 T cells  H9 T cells were cultured in
the RPMI1640 containing new born bovine serum under the
condition of 50 mL/L CO2 at 37  in a CO2 incubator. About
107 H9 T cells were absolutely split with trizol reagent. Total
RNA was extracted with chloroform, deposited with
isopropanol, then dried at 37 . mRNA was isolated with a
mRNA purification kit from Promega[10]. The procedure in
details was performed according to the instructions of the kit.
RT-PCR[11]  By using the reverse transcription system from
Promega[12], cDNA synthesis was performed according to the
following instructions. mRNA previously extracted and
random hexamers were used to synthesize first strand of
cDNA[13], which was used to synthesize the double-strand DNA
in the latter PCR[14]. PCR was performed as follows[15, 16]. The
total volume of the PCR amplification system was 100 µL.
First, 10 µL reverse transcription reaction liquid, 4 µL 20 pmol/
L primers (each 2 µL), 8 µL 10 mmol/L dNTP, 10 µL 10×PCR
reaction liquid, and 10U TaqDNA were added consecutively,
then water was added to a total volume of 100 µL. The PCR
was performed by incubating at 94  for 2 min, at 94  for
1 min, at 55  for 1 min, at 72  for 1 min, totally 35 cycles.
The reaction mixture was incubated at 72  for 7 min. Finally
all the PCR products were used for 10 g/L agarose gel
electrophoresis to purify the products. Purification was
performed according to the instructions of the gel extraction
kit from Huashun Company.
Linkage and conversion  5 µL T vector, 1 µL T4DNA ligase,
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1 µL 10×buffer were added into previously purified PCR
products, incubated at 16  overnight. 5 µL linkage products
was picked up to infect competence bacteria of JM109. The
conversion products were spread on a LB agarose plate
containing ampicillin at 37  overnight.
Restriction endonuclease digestion and evaluation  First, 3
monoclonal colonies were randomly chosen, and put into 10
g/L LB containing ampicillin, the culture was shaken at 37 
overnight in air bath, then the plasmid of PGEM-T-15ku-selenoprotein

was extracted. The procedure was performed according to the
instructions of the low-dose plasmid extraction kit from
Huashun Company. 5 µL previously extracted plasmid was
digested with Not I. The reaction system containing 5 µL
plasmid, 1 µL Not I, 2 µL 10×BSA buffer, 2 µL 10×H buffer,
2 µL 10×TritonX-100, and 8 µL sterilized water was performed
at 37  for 3 hours. Finally 5 µL reaction mixture was used
for 10 g/L agarose gel electrophoresis for 45 minutes. At the
same time, the plasmid DNA was sent to the laboratory of
Georgia University in America to sequence the DNA.

RESULTS

Sep15 gene amplification
After 35 cycles of RT-PCR, 5 µL PCR products were used
for 10 g/L agarose gel electrophoresis. When compared with
the DNA marker, cDNA fragment was between 1 000 bp
and 2 000 bp. It was coincident with the length of purposed
gene (Figure 1).

Figure 1  Agarose gel electrophoresis of RT-PCR amplified
Sep15 gene fragment.

Sep15 gene cloning and its digestion and evaluation
After 3 monoclonal colonies were randomly chosen, the
plasmid was extracted and digested with Not I. Then, 5 µL
was used for 10 g/L agarose gel electrophoresis, the straps
were found to be coincident with the length of purposed
gene (Figure 2).

Figure 2  Not I cut plasmid of PGEM-T-15ku-selenoprotein.

DNA sequencing
The sequencing of PGEM-T-15ku-selenoprotein showed that the Sep15
gene we cloned was completely coincident with the sequence

in GenBank. It was 100 % homology with the human Sep15
gene. The sequences were as follows.

      1 agcgatggcg gctgggccga gtgggtgtct ggtgccggcg tttgggctac ggttgttgtt ggcgactgtg

    71 cttcaagcgg tgtctgcttt tggggcagag ttttcatcgg aggcatgcag agagttaggc ttttctagca

  141 acttgctttg cagctcttgt gatcttctcg gacagttcaa cctgcttcag ctggatcctg attgcagagg

  211 atgctgtcag gaggaagcac aatttgaaac caaaaagctg tatgcaggag ctattcttga agtttgtgga

  281 tgaaaattgg gaaggttccc tcaagtccaa gcttttgtta ggagtgataa acccaaactg ttcagaggac

  351 tgcaaatcaa gtatgtccgt ggttcagacc ctgtattaaa gcttttggac gacaatggga acattgctga

  421 agaactgagc attctcaaat ggaacacaga cagtgtagaa gaattcctga gtgaaaagtt ggaacgcata

  491 taaatcttgc ttaaattttg tcctatcctt ttgttacctt atcaaatgaa atattacagc acctagaaaa

  561 taatttagtt ttgcttgctt ccattgatca gtcttttact tgaggcatta aatatctaat taaatcgtga

  631 aatggcagta tagtccatga tatctaagga gttggcaagc ttaacaaaac ccatttttta taaatgtcca

  701 tcctcctgca tttgttgata ccactaacaa aatgctttgt aacagacttg cggttaatta tgcaaatgat

  771  agtttgtgat aattggtcca gttttacgaa caacagattt ctaaattaga gaggttaaca agacagatga

  841 ttactatgcc tcatgtgctg tgtgctcttt gaaaggaatg acagcagact acaaagcaaa taagatatac

  911 tgagcctcaa cagattgcct gctcctcaga gtctctccta tttttgtatt acccagcttt ctttttaata

  981 caaatgttat ttatagttta caatgaatgc actgcataaa aactttgtag cttcattatt gtaaaacata

1050 ttcaagatcc tacagtaaga gtgaaacatt cacaaagatt tgcgttaatg aagactacac agaaaacctt

1121 tctagggatt tgtgtggatc agatacatac ttggcaaatt tttgagtttt acattcttac agaaaagtcc

1191 atttaaaagt gatcatttgt aagaccaaaa tataaataaa aagtttcaaa aatc

DISCUSSION
Se was recognized as an essential trace element in human and
animal’s life by WHO in 1978. The relationship between Se
and many kinds of disease including cancer is a hot point of
medical research[17, 18]. Usually, Se is incorporated into proteins
in the forms of selenocysteine (Sec) and selenomethionine
(SeMet). The term “selenoprotein” is restricted to the proteins
which contain Se in the form of selenocysteine [19].
Selenoproteins are distinguished from proteins which
nonspecifically incorporate selenomethionine not contributing
to the biological function of the Se. About 21 specific
selenoproteins have been identified in mammals and bacteria,
and 18 of them could have biological functions attributed to
them. Mammalian Se-containing proteins can be divided into
three groups: proteins containing nonspecifically incorporated
Se, specific Se-binding proteins, and specific selenocysteine-
containing selenoproteins[5]. Selenoproteins with a known
function identified so far include five glutathione peroxidases,
two deiodinases, several thioredoxin reductases, and
selenophosphate synthetase 2. Sep15, selenoprotein P,
selenoprotein W, an 18-ku selenoprotein and several
selenoproteins identified in silico from nucleotide sequence
databases have been found to contain selenocysteine, but their
functions are not known. Gel electrophoretic separation of
tissue samples from rats labeled with 75Se showed the existence
of further Se-containing proteins[5].
     It has been shown that Se could prevent cancer in a variety
of animal model systems[20, 21]. Both epidemiological studies
and supplementation trial supported its efficacy in humans[22].
However, the mechanism by which Se suppresses tumor
development remains unknown[23]. Se is present in known
human selenoproteins as selenocysteine. Selenocysteine
represents the 21st amino acid and is encoded by UGA triplet
in selenoprotein mRNA[24, 25]. Although UGA most often
functions as a stop codon, UGA-encoded incorporation of
selenocysteine into the growing polypeptide is determined by
the presence of a specific stem-loop secondary structure within
the 3’-untranslated region of the selenoprotein mRNA[26]. Sep15
was firstly found in human T cells, and it contains a
selenocysteine residue encoded by TGA. Its coding sequence
has no homology to known protein-encoding genes. Computer
analysis of transcript map databases indicated that this gene
included five exons and four introns[27]. Recent findings indicate
that the chromosome, in which the gene of  Sep15 is located,
is a genetic locus commonly mutated or deleted in human
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cancers. One in-frame TGA codon and two stem loop structures
resembling selenocysteine insertion sequence (SECIS)
elements were identified in the 3’-untranslated region of the
gene, and only one of them was functional[9]. Examination of
the available cDNA sequence of this protein revealed that two
polymorphisms were located at position 811(C/T) and 1 125
(G/A)[28] within the 3’-untranslated region. They were organized
into two alleles, C811/G1125 and T811/A1125 in the 68 %/32 %
frequency distribution. These 3’-untranslated region
polymorphisms resulted in changes in selenocysteine
incorporation into protein and different response. To Se
supplementation[9]. Human epidemiological studies have
revealed that Se has a negative correlation with the occurrence
of prostate cancer[29, 30] and lung cancer[31]. Moreover, recent
investigations have shown that Se supplementation may be
effective on the reduction of common human cancers, including
prostate cancer[9], colon[32] cancer and lung cancer. Northern
blot analysis of the human Sep15 mRNA demonstrated that
the expression of Sep15 was significantly decreased in
malignant prostate cancer cell line and in hepatocellular
carcinoma cell line. The Sep15 protein levels in liver tumors,
adjacent tissues, and normal hepatic tissue were significantly
different. The Sep15 level was significantly decreased in
tumors compared with that in the normal control. It was
consistent with the observation that Sep15 protein was not
detectable in mouse prostate adenocarcinoma cells, while
normal mouse prostate showed a strong signal with Sep15
protein-specific antibodies.
      Different expression patterns of the Sep15 protein in normal
and malignant tissues, the occurrence of polymorphism
associated with protein expression, the role of Se in differential
regulation of polymorphisms, and loss of heterozygosity at
the Sep15 locus in certain human tumor types make us suggest
that Sep15 may be involved in cancer development[28]. We have
cloned the gene of Sep15 in our country for the first time in
order to study the expression of Sep15 protein in different
tissue, its structure, function and the relationship with cancer
due to the worldwide cancer[33-37] , and digestive in china[38-40].
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