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Background: Decorin is a multifunctional molecule of the extracellular matrix and impedes
different kinds of tumor cell growth, but the role and molecular mechanism by which decorin
inhibits HepG2 cells is not fully understood. Our objective was to construct recombinant human
decorin (pcDNA3.1-DCN) and to explore the mechanism by which it inhibits HepG2 cells.
Methods: This experiment was divided into three groups, ie, a control group, an empty vector
group, and a pcDNA3.1-DCN group. pcDNA3.1-DCN was constructed using recombinant
DNA technology, and the vector for pcDNA3.1-DCN and pcDNA3.1 was then transfected into
HepG2 cells using Lipofectamine 2000.

Results: Compared with cells in the control group and in the empty vector group, growth
of cells in the pcDNA3.1-DCN group was significantly suppressed, the ratios of cells in the
GO0/G1 phases and proportion of early apoptotic cells were significantly increased, and the level
of p2WAFVEIPL (b2 1) protein was markedly upregulated (P < 0.05). However, there was no
significant difference among the three groups in p53 protein expression (P > 0.05).
Conclusion: The pcDNA3.1-DCN vector was successfully constructed and transfected into
HepG2 cells, and decorin overexpression suppressed the growth of HepG2 cells by upregulation
of p21 via a p53-independent pathway.
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Introduction

Hepatocellular carcinoma is the seventh most common malignancy and the third
leading cause of cancer-related deaths worldwide.! Hepatocellular carcinoma causes
662,000 deaths globally per year, about half of which occur in China. Special areas,
such as Asia and sub-Saharan Africa, have high incidence rates of hepatocellular
carcinoma. Despite the recent advances in diagnosis and treatment of hepatocellular
carcinoma, it remains a highly lethal disease. The main cause of death in patients with
hepatocellular carcinoma is tumor progression with metastasis. Therefore, there is an
urgent need for improved treatment modalities in liver cancer.

Decorin is a small leucine-rich proteoglycan secreted mainly by cells of mesenchymal
origin, where it plays an important role in intercellular contact modulation, migration,
and cellular proliferation by modulating the interactions of cell surface receptors with
extracellular matrix proteins.? Decorin has been shown to inhibit the growth of cancer
cells, and it has now become a focus in several areas of cancer research. In vivo,
although decorin-null animals do not develop spontaneous tumors, double-mutant
mice, lacking both decorin and the tumor suppressor gene p53, develop lymphomas
at accelerated rates as compared with p53-null animals, indicating that the absence of
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decorin enables tumor development.* Another report shows
that about 30% of decorin-null mice develop spontaneous
intestinal tumors.* Furthermore, increased decorin expression
in vivo, achieved by adenovirus-mediated gene transfer
techniques, causes growth inhibition in various tumors.’
Moreover, an experiment by Reed et al demonstrated that
decorin prevents metastatic spread of breast cancer.® In vitro,
a number of human cancer lines do not express decorin,”®
and forced expression of decorin in cancer cell lines in vitro
causes a severe cytostatic effect.

At present, the molecular mechanisms for the antionco-
genic activity of decorin include the following several aspects.
Some experiments have showed that decorin can interact
with epidermal growth factor® and erb2,'® causing transient
receptor phosphorylation, which is followed by induction
of endogenous cyclin-dependent kinase inhibitor p21
expression.!! Another experiment demonstrates that decorin
antagonizes met receptor activity and downregulates beta-
catenin and myc levels.'? Recently, research by lozzo et al has
shown that decorin antagonizes insulin-like growth factor-1
(IGF1) receptor function by interfering with IGF1 receptor
activity and attenuating downstream signaling."?

Although many studies have shown that decorin has a
role in tumor inhibition, very few studies have indicated its
expression is suppressed in hepatocellular carcinoma'*'* and
yet the molecular mechanism of inhibition of hepatocellular
carcinoma is not fully understood. Thus, we hypothesize that
decorin may have an inhibitory role in hepatocellular carci-
noma, and targeted decorin upregulation may emerge as a
feasible therapeutic modality in the disease. Nothing is known
about the role of recombinant human decorin in HepG2 cells,
so the aim of our study was to examine the inhibitory effects of
recombinant human decorin on the growth of liver carcinoma
(HepG2) cells in vitro, and explore possible mechanisms of
decorin-induced inhibition of HepG2 cell growth.

Materials and methods

Cell lines

HepG2 cells were obtained from the American Type Culture
Collection (Manassas, VA), maintained in Dulbecco’s modi-
fied Eagle’s medium, supplemented with 10% fetal bovine
serum, and grown in 5% CO, at 37°C.

Construction of recombinant human
decorin and stably transfected

HepG2 cells

Decorin ¢cDNA was kindly provided by Professor Sun Yin,
King’s College London, UK. The full length of the human

decorin gene (1080 bp) was amplified by polymerase chain
reaction (PCR) using a designed primer pair (Supplementary
Table 1). The PCR conditions used were 94°C for 5 minutes
followed by 94°C for one minute, 58°C for 45 seconds and
72°C for 1.5 minutes for 30 cycles, and a final extension
of 72°C for 10 minutes. PCR products were analyzed by
electrophoresis on 1% agarose gel with ethidium bromide.
After a pcDNA3.1 vector and decorin gene were digested
using the EcoR I and Xba I restriction enzymes, the human-
specific decorin gene was ligated with the pcDNA3.1 vector to
obtain pcDNA3.1-DCN. The pcDNA3.1-DCN was identified
by digestion of EcoR I and Xba I and sequencing.
Transfection of pcDNA3.1-DCN and vector plasmid
pcDNA3.1 into HepG2 cells was performed by Lipofectamine
2000 (Invitrogen Life Technologies, Carlsbad, CA).
Selection of HepG2 cells containing the decorin gene and
pcDNA3.1 vector was carried out by adding G418. Briefly,
about 1 x 10° cells were transfected with 0.8 pg of purified
pcDNA3.1-DCN and pcDNA3.1 vector, respectively. After
48 hours of incubation in nonselective medium to allow
expression of the decorin gene, the cells were trypsinized
and passaged at a 1:10 dilution. Within 24 hours, G418
(800 pwg/mL) was added to the medium and the medium was
replaced every 3 days. Colonies were detected after 14 days in
the selective medium and about 7 days later, independent colo-
nies were trypsinized and transferred to 96-well plates, and
the cells were then cultured routinely with G418 (400 pg/mL).
Expression of decorin protein was measured as described
previously.” In this study, Western blotting was performed
using the mouse monoclonal antihuman decorin antibody
(R&D Systems, Minneapolis, MN). Our experiment was
divided into three groups, ie, a control group (HepG2 cells),
an empty vector group (HepG2 cells stably transfected with
vector plasmid pcDNA3.1), and a pcDNA3.1-DCN group
(HepG?2 cells stably transfected with pcDNA3.1-DCN).

MTT assay

The three groups of cells were seeded into 96-well plates at a
density of 1 x 10* cells/well; 20 uL of MTT solution (Sigma,
St Louis, MO, 5 mg/mL) was added into each well daily from
days 1-6, and plates were incubated for 4 hours at 37°C. After
removal of the supernatant, 100 uL of dimethyl sulfoxide
(Sigma) was added to dissolve the crystals. Absorbance values
were measured at a wavelength of 490 nm with a microplate
reader (Biotek Synergy HT). A growth curve was made
according to the values of 490 nm wavelength light absorption
in the three groups. Values represent the mean + standard error
of the mean of three independent experiments run in triplicate.

submit your manuscript

144

Dove

OncoTargets and Therapy 2012:5


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Decorin suppresses HepG2 cells by upregulating p21

Based on the MTT results, three groups of cells on the third
day were chosen for performing the following experiment.

Cell growth cycle analysis by flow

cytometry

HepG2 cells from each group were seeded in 6-well plates at
a density of 5 x 10* cells/well, with each well containing 2 mL
of Dulbecco’s modified Eagle’s medium with 10% fetal bovine
serum. After the cells were cultured for 72 hours, three groups
of cells were trypsinized to prepare a single cell suspension. The
cells were fixed with 70% ice-cold ethanol at —20°C overnight,
and 0.01% RNase and 0.5% propidium iodide (Sigma) were
then added to the cells. The cell growth cycle and proliferative
index were measured by flow cytometry (FC500, Beckman
Coulter Inc, Fullerton, CA) and the cell growth cycle was
analyzed by Multicycle software. The proliferative index is
defined as the percentage of cells in the S + G2/M phases
divided by the total number of cells in the GO/G1 + S + G2/M
phases x 100. Values represent the mean + the standard error of
the mean of three independent experiments run in triplicate.

Early apoptosis detection by flow
cytometry

HepG2 cells from each group were seeded in 6-well plates
at a density of 5 x 10* cells/well, with each well containing
2 mL of Dulbecco’s modified Eagle’s medium with 10% fetal

bovine serum. After the cells were cultured for 72 hours, cells
from the three groups were trypsinized to prepare a single
cell suspension. The cells were collected, washed with cold
phosphate-buffered solution (4°C) three times, and floated
with 0.3 mL of binding buffer. The cells were stained using
5 UL of Annexin V-FITC (Kaiji Bio Co, Nanjing, China) and
then by 5 UL of propidium iodide stain for 5 minutes. Finally,
the cells were analyzed by flow cytometry. The signals
of early apoptotic cells were localized in the lower right
quadrant of the resulting dot-plot graph. Values represent the
mean * the standard error of the mean of three independent
experiments run in triplicate.

p2l| and p53 protein expression
by Western blotting

HepG2 cells from each group were seeded in 6-well plates
at a density of 5 x 10* cells/well, with each well containing
2 mL of Dulbecco’s modified Eagle’s medium with 10% fetal
bovine serum. After the cells were cultured for 72 hours, cells
from the three groups were lysed with cell lysate solution
(including aprotinin and phenylmethyl sulfonyl fluoride),
and the lysates were collected. Protein concentrations were
determined by Bradford protein assay (Beyotime Institute of
Biotechnology, Haimen, China). Equal amounts of protein
were separated on 10% sodium dodecyl sulfate polyacrylamide
gel electrophoresis and transferred onto polyvinylidene
fluoride membranes. Membranes were blocked in 5% skim
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Figure | Construction and identification of pcDNA3.1-DCN and its expression in HepG2 cells. (A) Agarose gel electrophoresis of polymerase chain reaction product. Lane |
represents DNA marker DL 2000 and lane 2, the decorin gene. (B) Detection of pcDNA3.I-DCN on gel electrophoresis after digestion by double restriction enzyme
EcoRl and Xba |, lane | represents DNA marker DL 2000, and lane 2, double enzyme digestion results. (C) Decorin expression of three groups. Lane I, lane 2, and lane 3,
respectively, showed the decorin expression of the control, empty vector, and pcDNA3.1-DCN groups. The results were shown to be representative in three repeated
experiments. (D) The decorin protein expression results were quantified based on three experiments and are represented as the mean + standard deviation.

Note: Error bars represent the standard deviation (P < 0.05).

Abbreviation: DCN, decorin.
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Figure 2 Cell proliferation in the three groups.

Notes: Measurement of proliferation rate was performed by MTT assay. Recombinant
human decorin overexpression inhibited growth of HepG2 cells compared with the
control group and the empty vector group. Values represented as the mean + standard
deviation. Error bars represent the standard deviation (P < 0.05).

Abbreviation: DCN, decorin.

milk dissolved in 10 mmol/L Tris-HCI, 100 mmol/L NaCl,
and 0.1% Tween-20, and incubated with 1:500 dilution of
anti-p21 and anti-p53 antibody (Santa Cruz Biotechnology,
Santa Cruz, CA) overnight at 4°C. The following day, the
membranes were washed three times and incubated with
a 1:2000 dilution of horseradish peroxide-conjugated goat
antimouse secondary antibody (Santa Cruz Biotechnology).
Proteins were detected using enhanced chemiluminescence
detection (Santa Cruz Biotechnology). The protein bands
were quantified by the average ratios of integral optic density
following normalization to the housekeeping gene.

Statistical analysis
All the data were analyzed by SPSS version 12.0 (SPSS
Inc, Chicago, IL). Experiments were performed in triplicate.

A Control group B

Empty vector group C

The unpaired or paired Student’s 7-test was used where
appropriate to compare two groups. Analysis of variance was
used to compare multiple groups. Results were expressed as
the mean * standard error of the mean. P < 0.05 was regarded
as statistically significant.

Results
Recombinant human decorin vector

and its expression in HepG2 cells

After conducting the PCR reaction using a designed primer
pair, the PCR product was run on agarose gel to perform
electrophoresis. As shown in Figure 1A, a special DNA
band of about 1000 bp size was successfully cloned. The
special DNA was then inserted into the vector of pcDNA3.1.
The results of digestion by double restriction enzyme
(shown in Figure 1B) and sequencing (Supplementary
Figure 1) demonstrated that the pcDNA3.1-DCN vector
was successfully constructed. When HepG2 cells were
transfected with pcDNA3.1-DCN, stably transfected clones
were selected by G418. Compared with the control group
and the empty vector group, the pcDNA3.1-DCN group
expressed a significantly higher amount of decorin by
Western blotting (shown as lane 3 in Figure 1C and D),
demonstrating that the recombinant decorin expression
vector was successfully transfected into HepG2 cells.
However, there was no significant difference in decorin
expression between the control group and the empty vector
group (P > 0.05, shown Figure 1D). In fact, decorin was
expressed by HepG2 cells at low levels (shown as lane 1 in
Figure 1C), and our results also showed that the empty vector
did not influence decorin expression (shown as lane 2 in
Figure 1C and D). Therefore, decorin overexpression in the
pcDNA3.1-DCN group must have been plasmid-initiated,
not endogenous.
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Figure 3 Cell cycles of cells from the three groups. Histograms are representative of three independent experiments. (A) Control group, (B) empty vector group, and

(C) pcDNA3.1-DCN group.
Abbreviation: DCN, decorin.
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Table | Cell cycle distribution in different groups of HepG2 cells
(n=3)

Group Cell cycle distribution (%)

G0/GI S G2/M
Control 47.103 £ 1.501  24.035% 1.341 28862+ 1915
Empty vector 48.646 + 2378 24.684 £ 1.921 26.670+ 1.816
pcDNA3.I-DCN  66.235 +2.702* 18217 + 1.814* 15.548 + 1.923*

Note: *P < 0.05.
Abbreviation: DCN, decorin.

Recombinant human decorin
overexpression inhibits HepG2 cell
growth

To investigate whether recombinant human decorin played
any role in development of HepG2 cells, we firstly examined
HepG?2 cell growth in vitro after transfecting the cells with
pcDNA3.1-DCN vector. Compared with the control group
and empty vector group, our results show that recombinant
human decorin overexpression could suppress the growth
of HepG2 cells from the third day (shown in Figure 2).
Therefore, according to the MTT results, three groups of
cells were chosen after culturing for 72 hours to perform the
following experiment.

Influence of recombinant human decorin

overexpression on HepG2 cell cycle

Next, we determined whether the inhibitory effects of
recombinant human decorin were due to a block in the
onset of DNA synthesis. The cell cycle of HepG2 cells after
culturing for 72 hours was tested by flow cytometry. As
shown in Figure 3 and Table 1, the ratios of cells in the GO/G1
phases were significantly increased in the pcDNA3.1-DCN
group compared with those in the control group and empty
vector group (P < 0.05). There was no significant difference

(F1)[C] Control group LMD:
FL1 Log/FL3 Log - ADC

(F1)[C] Empty vector group LMD:
FL1 Log/FL3 Log - ADC

in cell cycle distribution between control and empty vector
group (P > 0.05). The proliferation index was remarkably
lower in the pcDNA3.1-DCN group (34.764% + 1.231%)
than in the control group (52.897% + 2.031%) and empty
vector group (51.354% =+ 1.981%, P < 0.05).

Recombinant human decorin
overexpression and early HepG2
apoptosis

Then, the effect of decorin overexpression on early apoptosis
of HepG2 cells after culturing for 72 hours was performed
by flow cytometry. As shown in Figure 4 and Table 2, the
pcDNA3.1-DCN group exhibited a significantly higher
proportion of early apoptotic cells (P < 0.05) compared to
the control and empty vector group. There was no significant
difference in apoptotic distribution between control and
empty vector group (P > 0.05). Our results suggested that
recombination human decorin overexpression induced early
apoptosis of HepG2 cells.

pcDNA3.1-DCN-induced HepG2 cell

growth arrest and p2| protein expression
We assessed if the HepG2 cell growth-suppressive properties
of pcDNA3.1-DCN might be mediated by p21, a potent
inhibitor of G1 cyclin-dependent kinase. The level of p21
protein in the three group HepG?2 cells after culturing for
72 hours was measured by Western blotting. Our experiment
demonstrated that the level of p21 protein in the pcDNA3.1-
DCN group was relatively higher compared with the control
group and empty vector group (shown in Figure 5). There
was no significant difference in p21 protein expression
between control and empty vector group (P > 0.05).
These results show that decorin overexpression inhibited

(F1)[C] pcDNA3.1-DCN group LMD:
FL1 Log/FL3 Log - ADC
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Figure 4 The early apoptosis results for cells from the three groups. Flow cytometry was performed for HepG2 cells in each group by double staining with Annexin V and
propidium iodide after culturing the cells for 72 hours. The lower left quadrant showed viable cells and the lower right quadrant showed early apoptotic cells. The results for
apoptosis shown are representative of three repeated experiments. (A) Control group, (B) empty vector group, and (C) pcDNA3.1-DCN group.

Abbreviations: DCN, decorin; Pl, propidium iodide.
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Table 2 Effect of decorin overexpression on early apoptosis in
different groups of HepG2 cells (n = 3)

Group Early apoptosis (%)
Control group 1.1 £02

Empty vector group 1.7£03
pcDNA3.1-DCN group 15.5 £ 0.5%

Note: *P < 0.05.
Abbreviation: DCN, decorin.

the growth of HepG2 via upregulating the expression of
p21 protein.

Recombinant human decorin
overexpression might increase p21|

protein via p53-independent pathway
Finally, we determined whether the increasing of p21 protein
induced by decorin overexpression was controlled by the tumor
suppressor protein pS3. The expression of p53 was performed
by Western blotting as shown in Figure 6, and there was no
significant difference in p53 protein expression between the
three groups of cells (P > 0.05). These results showed that
decorin overexpression in HepG2 cells might increase p21
protein expression through an 53-independent pathway.

Discussion
Decorin, a member of the small leucine-rich proteoglycan
gene family that harbors one chondroitin/dermatan sulfate

side chain at its N terminus, is 359 amino acids in length.'®
In our study, a full length decorin gene (1080 bp) was cloned
using designed primers. In order to enhance the translation
efficiency of the decorin gene, a Kozak consensus sequence
is added into the upstream primer. In our study, we first
constructed a pcDNA3.1-DCN vector which is a basis for
further study of decorin.

Decorin is of special interest due to its ability to inhibit
tumor growth. Many studies have shown that decorin
expression is downregulated in tumors of the colon, pros-
tate, pancreas, breast, and liver in vivo.'*!>!"-1 However,
its presence in the tumor microenvironment is proposed to
reflect an attempt by the stroma to wall off the tumor.?*?!
In vitro, analysis of cancer cell lines from the skin, uterus,
soft tissues, and bone marrows showed no expression of
decorin.”® Hence, low levels of decorin may be associated
with tumorigenesis, progression, early recurrence, and
poor survival. In contrast, upregulation of decorin in tumor
cells and/or extracellular tissue could reduce cancer cell
proliferation. Moreover, over-expressed decorin in vitro or
provided as a recombinant decorin protein also inhibits the
growth of various tumor cell lines. Thus, our hypothesis is
that decorin gene therapy may help in retarding the growth
of human HepG2 liver carcinoma cells. In our present
study, HepG2 cells were stably transfected by the decorin
gene using a plasmid transfection method, and our results

1 2 3
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Figure 5 p2| protein expression for cells from three groups. Western blotting of equal amounts of cell lysates probed with the monoclonal antibody directed against the
human p21 protein. (A) There was a marked upregulation of p21 in the pcDNA3.1-DCN group as compared with the control group and the empty vector group. Lane I, lane
2, and lane 3, respectively, show p2| expression for the pcDNA3.1-DCN, control, and empty vector groups. The results are representative of three repeated experiments.

(B) Densitometric analysis was done using Lab image software.

Notes: The tubulin signal was used to control the equal protein load. Values represent the mean * the standard deviation. The error bars represent the standard deviation.

P < 0.05 was regarded as statistically significant.
Abbreviation: DCN, decorin.
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Figure 6 p53 protein expression for the cells from the three groups. (A) Lane |, lane 2, and lane 3, respectively, show the p53 expression of pcDNA3.1-DCN, control, and
empty vector groups. The results were representative of three repeated experiments. (B) Densitometric analysis was done using Lab image software.
Notes: There was no significant difference in p53 protein expression between the three groups of cells. Values represent the mean + standard deviation. The error bars

represent the standard deviation. P < 0.05 was regarded as statistically significant.
Abbreviation: DCN, decorin.

show that recombinant human decorin overexpression can
suppress growth of HepG2 cells.

Although the decorin gene is downregulated in hepatocellular
carcinoma and can inhibit cancer growth and invasion, the
mechanisms by which decorin impedes liver carcinoma (HepG2)
cells are not understood. Our results have demonstrated for the
first time that decorin overexpression induces upregulation of
p21 protein in HepG2 cells and increases the ratio of early
apoptotic cells and arrest of HepG2 cells in the G1 phase of the
cell cycle, with similar effects in other malignancies.'*>2* Tumor
suppressor protein p53 is involved in control of the G1 and G2
phase of the cell cycle, and p21, a cyclin-dependent kinase
inhibitor, is a downstream target and effector of p53 to induce
G1 arrest. The generally accepted dogma for p53-controlled
cell fate holds that cell cycle arrest is predominantly mediated
by expression and activation of p21.% There is some work
showing that decorin can interact with the epidermal growth
factor receptor,” causing transient receptor phosphorylation
followed by induction of p21 expression.!! Other researchers
have demonstrated that decorin induces p21 upregulation
involving the Akt/protein kinase B pathway.?® Although our
results show that decorin overexpression may increase the
expression of p21 protein in HepG2 cells, levels of p53 protein
expression in the three cell groups did not change. The fact
that decorin-induced HepG2 cell growth suppression may not
require p53 protein suggests that decorin overexpression may

increase p21 protein levels via a p53-independent pathway.
Some of the known mechanisms for cell growth inhibition
by decorin were demonstrated probably by interacting with
multiple receptors, including the epidermal growth factor
receptor, MET receptor, IGF receptor 1, vascular endothelial
growth factor, and transforming growth factor beta,!*1213:2728
Therefore, the exact mechanisms by which decorin inhibits
liver cancer cells need further study.

Conclusion

In conclusion, we have constructed pcDNA3.1-DCN and estab-
lished HepG2 cells with overexpression of the decorin gene,
and our results show that decorin overexpression can inhibit
growth of HepG2 liver carcinoma cells in vitro by upregulat-
ing p21 protein expression via a p53-independent pathway,
arresting cells in the G1 phase of the cell cycle and inducing
increased ratios of early apoptotic cells. Our results suggest the
potential for decorin to represent a novel therapeutic modal-
ity for hepatocellular carcinoma. We believe that additional
studies are needed to determine whether decorin might have
arole in the treatment of patients with liver cancer.
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Supplementary data

Table | Primer sequences used in the study

Gene

Length Sequence

DCN

1080bp Forward primer: 5-GGAATTCGCCACCATGAAGGCCACTATC-3’
Reverse primer: 5-GCCGCTCTAGATTACTTATAGTTTCCG-3’

Note: The table shows that the underlined sequences are restriction sites for EcoR | and Xba | restriction enzyme respectively, the italics are Kozak consensus sequences.

Figure S| (Continued)

5.ab_ Sequence Name: 070551 1(DEC2)PEGFPN5#  Run ended: Jul 8, 2007
140 150 160 170 180 190 200 210 220
CATGAAGGCCACTATCATCCTCCTTCTGCTTGCACAAGTTTCCTGGGCTGGACCGTTTCAACAGAGAGGC TTATTTGACTTTATGCTAGE

,mdhmhhlh nhhllmhmm i

e Lo wpuons uew
ile: 070551 1(DEC2)PEGFPN5_ D05.ab__ Sequence Name: 070551 ((DEC2)PEGFPN5# Run ended: Jul §, 2007

20 230 240 250 260 270 280 290 300 310 320
3AAGATGAGGCTTCTGGGATAGGCCCAGAAGTTCCTGATGACCGCGACTTCGAGCCCTCCCTAGGCCCAGTGTGCCCCTTCCGCTGTCAATGCCATCTTCGAGTGE

i

e gun wpuuns pep

File: 070551 1(DEC))PEGFPNS_ D05.ab _ Sequence Name: 070551 I(DEC2)PEGFPN5# _ Run ended: Jul 8, 2007

320 330 340 350 360 370 380 390 400 a0 420
GAGTGGTCCAGTGTTCTGATTTGGGTCTGGACAAAGTGCCAAAGGATCTTCCCCCTGACACAACTCTGCTAGACCTGCAAAACAACAAAATAACCGAAATCAAAGA®
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705511(DEC2)PEGFPN5_ D05.ab _ Sequence Name: 070551 1(DEC2)PEGFPNS# _ Run ended: Jul 3, 2007
420 430 440 450 460 470 480 490 500 510 520
[CAAAGATGGAGACTTTAAGAACCTGAAGAACCTTCACGCATTGATTCTTGTCAACAATAAAATTAGCAAAGTTAGTCCTGGAGCATTTACACCTTTGGTGAA
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File: 0705511(DEC2)PEGFPN5_D05.ab _ Sequence Name: 070551 1(DEC2)PEGFPN5#  Run ended: Jul 8, 2007

520 530 540 550 560 570 580 590 600 610 620
GAAGTTGGAACGACTTTATCTGTCCAAGAATCAGCTGAAGGAATTGC CAGAAARAATGC CCAARACTCTTCAGGAGCTGCGTGCCCATGAGAAT GAGAT CACCAAAY
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- 0705511(DEC2)PEGFPN5_D05.ab _ Sequence Name: 070551 ((DEC)PEGFPNS5# _ Run ended: Jul 8, 2007
620 630 640 650 660 670 680 690 700 70 720
TCACCAAAGTGC GAARAGTTACTTTCAATGGACTGAACCAGATGATTGTCATAGAACTGGGCACCAATCCGCTGAAGAGCTCAG GAATTGAAAATGGGGCTTTCCA
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File: 070551 (DEC2)PEGFPN5_ D05.ab _ Sequence Name: 070551 I(DEC2)PEGFPN5# Run ended: Jul 8, 2007
820 830 840 850 860 870 880 890 900 910 920

TGGCAACAAAATCAGCAGAGTTGATGCAGCTAGCCTGAAAGGACTGAATAATTT GGCTAAGTTGGGAT TGAGTTTCAACAGCATCTCTGCTGTTGACAATGGCTCTC”

L UIUIILIEL L EULFIN_UUJGU  OCYUCLILT INUIC, ) UJJL I 2)F AL DAY I\l GUWCU, JUL O, 2001
920 930 940 950 960 970 980 990 1000 1010 1020
TGGCTCTCTGGCCAACACGCCTCATCTGA GGGAGC TTCACTTGG AC A CAACAAGCTTACCAGAGTACCTGG TGGGCTGGCAGAGCATAA GTACATCCAGG TTGTCTACC

St Al ’[w /\,/‘y ,
s

770 780 790 800 810 820 830 840
TCTACCTTCATAACAACAATATCTCTGTAGTTGGATCAAGTGACTTCTGCCCACCTGGACACAACACCAAAAAGGCTTCTTATT(
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TTCTTATTCGGGTGTGAGTCTTTTCAGCAACCCGGTCCAGTACTGGGAGATACAGCCATCCACCTTCAGATGTGTCTACGTGC G
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Figure S| The sequence of decorin gene, from start codon (ATG) to stop codon (TAA).
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