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Abstract

AIM: To clone and identify human genes transactivated
by PS1TP5 by constructing a cDNA subtractive library
with suppression subtractive hybridization (SSH)
technique.

METHODS: SSH and bioinformatics techniques were
used for screening and cloning of the target genes
transactivated by PS1TP5 protein. The mRNA was
isolated from HepG2 cells transfected with pcDNA3.1(-)-
myc-his(A)-PS1TP5 and pcDNA3.1(-)-myc-his(A) empty
vector, respectively, and SSH technique was employed
to analyze the differentially expressed DNA sequence
between the two groups. After digestion with restriction
enzyme Rsa 1, small size cDNAs were obtained. Then
tester cDNA was divided into two groups and ligated
to the specific adaptor 1 and adaptor 2, respectively.
The tester cDNA was hybridized with driver cDNA
twice and subjected to nested PCR for two times, and
then subcloned into T/A plasmid vectors to set up the
subtractive library. Amplification of the library was carried
out with £ coli strain DH5a.. The cDNA was sequenced
and analyzed in GenBank with Vector NTI 9.1 and NCBI
BLAST software after PCR amplification.

RESULTS: The subtractive library of genes transactivated
by PS1TP5 was constructed successfully. The amplified
library contained 90 positive clones. Colony PCR showed
that 70 clones contained 200-1000-bp inserts. Sequence
analysis was performed in 30 clones randomly, and the
full-length sequences were obtained by bioinformatics
technique. Altogether 24 coding sequences were
obtained, which consisted of 23 known and 1 unknown.
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One novel gene with unknown functions was found
and named as PS1TP5TP1 after being electronically
spliced, and deposited in GenBank (accession number:
DQ487761).

CONCLUSION: PS1TP5 is closely correlated with
immunoregulation, carbohydrate metabolism, signal
transduction, formation mechanism of hepatic
fibrosis, and occurrence and development of tumor.
Understanding PS1TP5 transactive proteins may help to
bring some new clues for further studying the biological
functions of pre-S1 protein.
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INTRODUCTION

Hepatitis B virus (HBV) causes acute and chronic
infections of the liver. Acute infections may result
in serious disease with approximately 0.5% of cases
developing into fatal, fulminant hepatitis. Chronic
infections may also have remarkable consequences. In
addition to causing acute and chronic hepatitis, HBV is
considered a major etiological factor in the development
of human hepatocellular carcinoma (HCC), one of
the most frequent fatal malignancies worldwide and
worldwide deaths of HCC exceed one million per
year. Epidemiological studies have demonstrated an
approximately 10-fold increase in the relative risk of HCC
among HBV carriers compared to non-carriers' .

The precise role of HBV in the etiology of HCC is not
well understood. Only occasionally are genes controlling
cell growth and differentiation disturbed by integration
of HBV DNA sequences. An alternative mechanism of
chronic infection and hepatocarcinogenesis may be the
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key steps to mutual interaction between viral proteins
and hepatocellular proteins. This action may mediate the
virus to enter into the liver cells and affect the activities
and function of these proteins. Moreover, proteins from
hepatocytes infected with HBV inversely disturb virus
replication and reduce immunity of the host, resulting
in chronic liver diseases and HCC. Understanding of
the interaction among these proteins may help to bring
some new clues for discovering the pathogenesis of viral
hepatitis and related HCC.

The first full-length nucleotide sequence of HBV was
published in 1979, The four open reading frames (ORF)
defined in the HBV genome at that time were named as
the regions of S, C, P and X. The region of S was divided
into the sub-regions of pre-S1, pre-S2 and S according
to different initial code ATG in frame. Dong ¢ al” have
shown that there is an ORF before the pre-S1 region
in the genome of HBV and they amplified it from the
serum of patients infected with HBV by long and accurate
polymerase chain reaction (LAPCR). This region is of 135
bp and tentatively named the pre-pre-S and its promoter
activity has been confirmed in a 277-bp upstream
nucleotide sequence before the pre-S1 gene'®. Thus, the
complete S region of HBV includes pre-pre-S, pre-S1,
pre-S2 and S subregions.

The function of the pre-S1 protein in the life cycle of
HBV remains unknown. Its transactive function has been
demonstrated by some recent studies™”. Human gene 5
transactivated by pre-S1 protein of HBV (PS1TP5) is a
novel target gene that has been screened and cloned with
a suppression subtractive hybridization (SSH) technique in
our laboratory (GenBank accession number: AY427953)",
The full length of the coding rank of PSITP5 contains
438 nucleotides, and the protein product consists of 145
amino acid residues. To further investigate the biological
significance of the PS1TP5 and pre-S1 protein, we
screened and identified the proteins transactivated by
PS1TP5 protein using the SSH technique.

MATERIALS AND METHODS

Materials

HepG2 cell line of hepatoblastoma and E. co/ strains
DH5a were conserved in our laboratory. Eukaryotic
expression vector pcDNA3.1(-)-myc-his(A), Quickprep
mico mRNA Purification kit, PCR-Select cDNA
Subtraction kit, 50 X PCR Enzyme Mix kit and Advantage
PCR Cloning kit were purchased from Clontech Co.,
America. FuGENEG transfection kit was purchased
from Roche Co., America. pGEM-T vector, pGEM-T-
easy vector and High Pure PCR Product Purification
kit were from Promega Co., America. EcRI, Bglll and
DNA Marker were from Takara Company, Japan. DNA
sequencing was performed by Invitrogen Company, China.

Plasmid construction

The reverse transcription polymerase chain reaction (RT-
PCR) was performed to amplify the gene of PSTTP5 from
the mRNA of HepG2 cells. The sequences of the primers
containing the EcRI and BglIl restriction enzyme sites

were: 5-CGG AAT TCA TGG GCT TGA AGA GCC
AC-3* (sense) and 5-CGA GAT CTA GTG AAG ATA
TGC AGA GG-3’ (anti-sense). Samples were amplified
through 35 cycles, each amplification cycle consisting of
denaturation at 94°C for 45 s, primer annealing at 60°C
for 45 s, and extension at 72°C for 1 min. Ten nanograms
of the 438-bp PCR product was cloned into pGEM-T
vector. The primary structure of insert was confirmed by
direct sequencing. The fragment of encoding PSTTP5 was
released from the pEGM-T-PS1TP5 by digestion with
EcoRI and BglIl, and ligated to the EcoRI/BgIIl sites
of pcDNA3.1(-)-myc-his(A) empty vector. Recombinant
eukaryotic expression vector pcDNA3.1(-)-myc-his(A)-
PSTTP5 was obtained, then identified by PCR and digested
with EcwRI/Bgl I .

Cell culture and DNA transfection

HepG2 cells were cultured in Dulbecco’s modified Eagle’s
medium (DMEM) supplemented with 100 kU /L penicillin,
100 mg/L streptomycin, and 100 mL/L heat-inactivated
fetal bovine serum (FBS), and incubated at 37°C in a
humidified atmosphete consisting of 50 mL/L CO:z in air.
About 1.5 X 10° cells were seeded in 35-mm plates 12 h
prior to transfection, which reached 50% confluence at the
time of transfection. Cells were transfected with FuGENEG
transfection reagent using 2.0 pg of pcDNA3.1(-)-
myc-his(A) empty (driver) and pcDNA3.1(-)-myc-
his(A)-PS1TP5 plasmid DNA (tester) according to the
manufacturer’s protocol.

mRNA and cDNA isolation

The mRNA from HepG2 cells transfected with
pcDNA3.1(-)-myc-his(A)-PS1TP5 (tester) and
pcDNA3.1(-)-myc-his(A) empty vector (driver) was
isolated using a micro mRINA Purification kit, respectively,
and cDNAs were reverse-transcribed from total RNA.
Quantitative analysis of mRNA was carried out with an
ultraviolet spectrophotometer. Identification was done by
PCR with PS1TP5 sequence-specific primers.

Suppression subtractive hybridization

Genome comparison was performed by suppression
subtraction hybridization (SSH) technique according to
the manufacturer’s instructions of PCR-select cDNA
subtraction kit. Briefly, 2 ug of mRNA from the tester and
the driver was subjected to cDNA synthesis. Tester and
driver cDNAs were digested with Rsal. The tester cDNA
was split into two groups, and each was ligated with a
different cDNA adapter. In the first hybridization reaction,
an excess of driver was added to each sample of the tester.
The samples were heat-denaturated and allowed to anneal.
Because of the second-order kinetics of hybridization,
the concentration of high- and low-abundance sequences
is equalized among the single-stranded tester molecules.
At the same time, single-stranded tester molecules
were significantly enriched for differentially expressed
sequences. During the second hybridization, the two
primary hybridization samples were mixed together
without denaturation. Only the remaining equalized and
subtracted single-stranded tester cDNAs can re-associate
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Figure 1 PS1TP5 RT-PCR
product electrophoresis on
10 g/L agarose gel. Lane
1: PS1TP5 PCR products;
lane 2: DNA marker 2000.

438 bp 500 bp
—
250 bp
<«——5000 bp
1000 bp
438 by
<<—250 bp

1 2

Figure 3 Restriction analysis of the recombinant plasmid pcDNA-3.1(-)-myc-
his(A)-PS1TP5 by EcoRI/Bg/ 11 . Lane 1: Restriction analysis of pcDNA-3.1(-)-myc-
his(A)-PS1TP5; lane 2: DNA marker 15000.

forming double-stranded tester molecules with different
ends. After filling in the ends with DNA polymerase,
the entire population of molecules was subjected to
nested PCR with two adapter-specific primer pairs. Then
secondary PCR products were used as templates for PCR
amplification of G3PDH (a housekeeping gene) at 18, 23,
28, 33 cycles to assure subtracted efficiency.

Cloning of subtracted cDNA libraries

Products of these amplified overhangs containing a
subtracted cDNA library (6 pl.) were ligated into a pGEM-
T-easy vector. Subsequently, the plasmid was transformed
into E. co/i strain DH5q.. Bacteria were cultured in 800 uL
of LB medium and allowed to incubate for 45 min at 37°C
and 225 r/min. After incubation, bacteria were plated onto
agar plates containing ampicillin (100 mg/L), 5-bromo-4-
chloro-3-indolyl-B-D-galactoside (X-gal, 20 ug/cmz) and
isopropyl-f-D-thiogalactoside (IPTG, 12.1 ug/cmz) and
incubated overnight at 37°C. White colonies were selected
and identified by PCR. Primers were T7/SP6 primer of
pGEM-T-casy vector. After sequencing the plasmids
DNA of positive colonies, nucleic acid homology searches
were performed using Vector NTT 9.1 and NCBI BLAST
software.

RESULTS

Amplification of PS1TP5 and identification of the
recombinant eukaryotic expression vector pcDNA3.1(-)-
myc-his(A)-PS1TP5

The full-length sequences of PS1TP5 were generated by
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Figure 2 Digestion
and identification of the

2000 bp recombinant plasmid
pGEM-T-PS1TP5 by
EcoRI/Bg/1L. Lane 1:
Restriction analysis of
pGEM-T-PS1TP5; lane
438 bp [<—500 bp 2: DNA marker 2000.
—
Transfected Az30 Az60 Azs0 Az260/A2s0 mMRNA
plasmid quantitation
(mg/L)
pcDNA3.1(-)-myc- 0.173A 0.377A 0.172A 2192 15.08
his(A)-PS1TP5
pcDNA3.1(-)-myc- 0.191A 0.378A 0.173A 2185 14.84

his(A)

RT-PCR amplification of the mRNA of HepG2 cells,
subcloned into pGEM-T vector, analyzed restrictively with
EcwRI/Bgl Il and sequenced by comparing to vector N'TT
9.1 and conducting a BLLAST database homology search.
Analysis of the PSITP5 PCR reaction products (Figure
1) and recombinant plasmid pGEM-T-PS1TP5 (Figure
2) by agarose gel electrophoresis showed the clear bands
with the expected size of 438 bp. Sequences of the PCR
products were corrected using bioinformatic analysis.
After being cut from pGEM-T-PS1TP5 by EewRI/Bdl I,
the fragment was ligated in-frame into a pcDNA3.1(-)-
myc-his(A) EwRI/Bgl 1l site. Restriction enzyme analysis
of the pcDNA3.1(-)-myc-his(A)-PSTTP5 plasmid with
EcoRI/Bdl Il yielded two bands: approximately 5500-bp
empty pcDNA3.1(-)-myc-his(A); and a 438-bp PS1TP5
(Figure 3).

Quantitative analysis of mRNA

The mRNA isolated from HepG2 cells transfected
with pcDNA3.1(-)-myc-his(A)-PSTTP5 (tester) and
pcDNA3.1(-)-myc-his(A) empty vector (driver) was
detected using an ultraviolet spectrophotometer (Table 1).
Quantitative results of mRNA suggested that isolated
mRNA could be used for suppression subtractive
hybridization.

Result of PCR analysis of subtraction efficiency

The G3PDH (a housekeeping gene) primers were used
to confirm the reduced relative abundance of G3PDH
following the PCR selection procedure. The result
displayed that the G3PDH abundance of the subtracted
secondary PCR products significantly decreased compared
to the unsubtracted one, indicating that the subtractive
library had a high subtraction efficiency (Figure 4).

Analysis of the subtraction library
Using SSH technique, we obtained a total of 90
positive clones. These clones were prescreened by PCR
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1000 bp —>»

250 bp —»

M 1 2 3 4 5 6 7 8

Figure 4 PCR analysis of substraction efficiency. M: DNA marker 2000; lanes 1-4:
PCR of 18, 23, 28, 33 cycles in unsubstracted group, respectively; lanes 5-8: PCR
of 18, 23, 28, 33 cycles in substracted group, respectively.

High similarity proteins to known genes n Homology (%)
Homo sapiens ribosomal protein S16 (RPS16) 2 98
Homo sapiens ribosomal protein LP0 (RPLP0) 1 98
Homo sapiens ribosomal protein LP2 (RPLP2) 1 100
Homo sapiens ribosomal protein S7 (RPS7) 1 100
Homo sapiens ribosomal protein L31 (RPL31) 1 100
Homo sapiens transmembrane 4 superfamily 1 99
member 4-CD81 (TM4SF4)

Homo sapiens inositol monophosphatase 2 2 99
(IMPA2)

Homo sapiens protein kinase BRPK 1 100
Homo sapiens clusterin (CLU) 1 100
Homo sapiens adenosine deaminase 2 100
Homo sapiens solute carrier family 7 member 5 1 99
(SLC7A5)

Homo sapiens cytochrome c oxidase subunit 8A 2 100
Homo sapiens enolase 1 1 99
Homo sapiens H3 histone family 3B 1 100
Homo sapiens replication factor C 2 98
Human cytoskeletal gamma-actin gene 1 100
Homo sapiens S100 calcium-binding protein A6 1 99
(calcyclin)

Homo sapiens eukaryotic translation elongation 1 100
factor 1

Homo sapiens epoxide hydrolase 1 1 98
Homo sapiens dehydrogenase 1 1 99
Homo sapiens signal sequence receptor-f§ 2 100
Homo sapiens p5-microtubulin 1 99
Homo sapiens pyruvate dehydrogenase 1 98
New genes with unknown function 1 100

amplification to ensure that only clones with different
inserts were subjected to sequencing (Figure 5). Among
these clones, 70 clones contained 200-1000-bp inserts. A
total of 30 clones from the cDNA library were randomly
chosen and sequenced. Using the BLAST program at
the National Center for Biotechnology Information,
23 sequences from 29 true positive colonies had a high
similarity to known genes and one sequence failed to
match with a homologous gene in GenBank (Table 2).

Splicing and reporting of the new gene

According to Kozak regulation of start codon and signal
sequences of downstream conservative poly adenine,
one sequence with unknown function was electronically
analyzed, spliced, and concluded with Vector NTI 9.1 and

1000 bp —»

250 bp —»

M 56 57 58 59 60 61 62 63

Figure 5 PCR amplification of part of clones (56-63) in substracted cDNA library. M:
DNA marker 2000.

1 ATG CCG AGG GTC GGG GAA GGA GGA GTC ACA GGC AAG ACA GGG ACT
M P RV G E GG V T G K T GT
46 CAG CGC AGT GCT CCC GCC ATC ATC GGG GAC AGG TGC CAG GGT CAG
Q R S A P A I I G DU R C QG Q
91 CTG CAG CTC TCC TTC CGG GAG CAG GGT GTG GTG GCC CTG GAT GGT
L Q LS FREOQGV V ALTDG
136 CCC AGG GAG CAG AGG GAG GCA GGC AGC TGT CAC AGC CAC AGC GGC
P R EQ RTEAGSCH S HS G
181 TCT GAA TGG CTT GAG CTT TTA GTA TGT GTT CAA GTG CAG GAT ACT
S EWLlLETLTLUVCVQV QDT
226 ACA AAC TGG TAA
T N W *

Figure 6 The nucleotide sequence of PS1TP5TP1 gene and relevant amino acid
sequences (GenBank accession number: DQ487761).

NCBI BLAST software. A new gene was obtained and
named PSITP5TP1. The full length of the coding rank
of PSTTP5TP1 contained 237 nucleotides, and the coding
product consisted of 78 amino acid residues (GenBank
accession number: DQ487761, Figure 06).

DISCUSSION

The open reading frame (ORF) of the HBV complete S
gene consists of four coding regions: pre-pre-S, pre-S1,
pre-S2 and S, each starting with an AT'G codon in frame.
Through in-frame translational initiation at each of the
four ATG codons, complete S (pre-pre-S + pre-S1 +
pre-S2 + §), large (LHBs; pre-S1 + pre-S2 + §), middle
(MHBs; pre-S2 + S) and small (SHBs; S) envelope
glycoproteins can be synthesized"""", Interaction between
viral and hepatocellular proteins plays an important role
in the pathogenesis of the virus and may mediate virus
to enter into hepatocytes. Their network interaction can
change normal biological function of proteins, influence
self-replication of the virus, and result in disease.
Suppression subtractive hybridization (SSH) is a new
and highly effective gene analysis method designed by
Diatchenko e «/'"', and has been developed for the
generation of subtracted cDNA libraries. It is based
primarily on a technique called suppression PCR, and
combines normalization and subtraction in a single
procedure. The normalization step equalizes the
abundance of ¢cDNAs within the target population and
the subtraction step excludes the common sequences
between the target and driver populations. As a result only
one round of subtractive hybridization is needed and the

www.wjgnet.com
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subtracted library is normalized in terms of abundance of
different cDNAs. It dramatically increases the probability
of obtaining low-abundance differentially expressed cDNA
and simplifies analysis of the subtracted library. The SSH
technique is applicable to many molecular genetic and
positional cloning studies for the identification of disease,
developmental, tissue-specific, or other differentially
expressed genes.

In this study, we cotransfected HepG2 cells with
pcDNA3.1(-)-myc-his(A)-PSTTP5 (tester) and
pcDNA3.1(-)-myc-his(A) empty vector (driver). The
mRNA was isolated from transfected HepG2 cells, and
total RNA was reverse-transcribed into cDNAs. The
subtractive library of genes transactivated by PSTTP5 was
set up successfully, and 30 clones from the cDNA library
were selected randomly and sequenced, and the full-length
sequences were obtained with bioinformatics method.
By sequence analysis using Vector NTT 9.1 and NCBI
BLAST software, we obtained the sequences of the 23
genes with known functions and one gene with unknown
functions. After electronic splicing, this new gene with
unknown function was named PSTTP5TP1 and deposited
in GenBank (accession number: DQ487761).

The 23 genes with known functions are closely correlated
with immunoregulation, carbohydrate metabolism,
signal transduction, formation of hepatic fibrosis, and
initiation and development of tumor. Homo sapiens
protein kinase BRPK, a novel protein kinase, is a kind
of phosphorylation. BRPK has a serine/threonine-type
protein kinase domain, and the recombinant proteins of
BRPK are capable of autophosphorylation. Experiments
performed by Nagajima ef al"" revealed that BRPK was
expressed at a higher level in three carcinoma cell lines
with higher metastatic potential, thereby indicating a
possible link of BRPK to initiation and development of
tumor. Clusterin, also known as apoprotein |, is a kind of
glycoprotein heterodimers residing in most mammalian
tissue and body fluid. Several studies reported that
clusterin was exorbitantly expressed in many kinds of
malignant tumors, including breast!”, kidneylléj, bladder'"”,
pancreas“sj, colon™”, lymphm, liver™ and so on. The
formation and expansion of clusterin-nuclear matrix may
be related to the activated cell growth. Therefore, it may
play an important role in alarm reaction, apoptosis and
tumorigenesis. Adenosine deaminase is a nucleic acid
metabolic enzyme that is connected with immunological
activity of somatocyte, and exists extensively in various
kinds of tissues. Some reports suggested that adenosine
deaminase deficiency was associated with acquired
immunodeficiency syndrome (AIDS) and hepatitis B
infection™. Homo sapiens S100 calcium-binding protein
AG (caleyclin), a cell cycle-regulated protein, is a member
of the S100A family of calcium-binding proteins. The
calcyclin gene has been localized to the long arm of
human chromosome 1. While the precise function of
calcyclin was unknown, some experimental observations
suggested that the functional role of calcyclin was
associated with cell proliferation, signal transduction,
pulmonary fibrosis and several types of cancer phenotypes
through the cell cycle[zA"Z()J. Homo sapiens replication factor
C (RFC) is located in eukaryotic cell. A functional mode of
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RFC through its interaction with proliferation cell nuclear
antigen (PCNA) and cyclin by structural changes is called
molecular switch extending DNA. This active characteristic
1s necessary for not only duplication and recovery of
DNA as well as signal checkpoint of cell life, but also
intracellular multifunction”"””. Mammalian transmembrane
4 superfamily (TM4SF) proteins (also known as tetraspans
or tetraspanins) include at least 16 core members and a
number of additional proteins with sequence similarities.
Almost all mammalian cells contain one or more TM4SF
proteins™. TM4SF protein CD81 may function in cell
migration, proliferation and tumor cell metastasis. Most
TMA4SF proteins are located at plasma membrane, and
several are located in cell lamellipodia and lopodia,
consistent with their role in cell motility. TM4SE proteins
including CD81 are also found in various intracellular
granules and vesicles. A specific subset of TM4SE proteins
may recruit PI 4-kinase to specific membrane locations,
and thereby influence phosphoinositide-dependent
signaling™. Ribosomal protein is a group of organella
involving in cell structure and cell cycle, and possess the
important ability to control cell growth, differentiation
and adherence. The ribosomal protein is certainly related
to cell energy or substance metabolism, and has critical
physiological roles in nutrient transport”,

HBV PS1TP5 protein also interacts with Homo
sapiens inositol monophosphatase 2 (IMPA2), Homo
sapiens solute carrier family 7 member 5 (SLC7A5), Homo
sapiens cytochrome c oxidase subunit 8A, Homo sapiens
enolase 1, Homo sapiens H3 histone family 3B, Human
cytoskeletal gamma-actin gene, Homo sapiens eukaryotic
translation elongation factor 1, Homo sapiens epoxide
hydrolase 1, Homo sapiens dehydrogenase 1, Homo
sapiens signal sequence receptor-f3, Homo sapiens (35-
microtubulin and Homo sapiens pyruvate dehydrogenase.
How the interaction between PSTTP5 protein and the
aforementioned interacting proteins affects the initiation
and development of chronic hepatitis B, hepatic fibrosis
and hepatocarcinoma needs to be further studied.

COMMENTS

Background

The hepatitis B virus (HBV) genome includes S, C, P and X regions. The S region
is divided into four subregions of pre-pre-S, pre-S1, pre-S2 and S. PS1TP5 is
a novel target gene transactivated by the pre-S1 protein (GenBank accession
number: AY427953) and its precise function in the life cycle of HBV remains
unknown. In order to investigate the biological function of the PS1TP5 protein, we
performed a suppression subtractive hybridization technique to screen and identify
proteins interacting with the PS1TP5 protein by constructing a cDNA subtractive
library.

Research frontiers

Suppression subtractive hybridization (SSH) is a new and highly effective gene
analysis method and is applicable to many molecular genetic and positional cloning
studies for differentially expressed genes. Understanding PS1TP5 transactive
proteins may help to bring some new clues for discovering pathogenesis of viral
hepatitis and related hepatocellular carcinoma.

Innovations and breakthroughs

In this study, we found 23 genes with known functions that were closely correlated
with immunoregulation, carbohydrate metabolism, signal transduction, formation
of hepatic fibrosis, and initiation and development of tumor. A new gene with
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unknown function was obtained and named PS1TP5TP1 (GenBank accession
number: DQ487761).

Applications

Network interaction between viral and hepatocellular proteins plays an important
role in the pathogenesis of viral hepatitis and related hepatocellular carcinoma.
Studying of PS1TP5 precise role may help to further understand the network
interaction and establish foundation for clinical gene therapy.

Terminology

Trans-activating: Activated mode of gene expression includes cis-activating
and trans-activating. The former is intramolecular activating and the latter is
intermolecular activating.

Peer review

Using the suppression subtractive hybridization technique the authors have
identified the proteins transactivated by PS1TP5 protein. The study is well
conducted and well written.
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